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PREFACE 

TO   THE 

SECOND  EDITION. 


The  former  impreffion  of  this  work 
having  met  with  a  rapid  fale,  and  having 
been  favourably  received  by  thofe  who  are 
moft  capable  of  appreciating  its  merits,  mufl: 
be  conddered  as  a  fufficient  reafon  for  the 
publication  of  another  edition.  It  has  been 
frequently  recommended  to  me  by  many  of 
my  friends^  to  feparate  the  fcientific  and 
chemical  part  of  this  treatife  from  that  which 
is  more  immediately  applicable  to  the  cure 
of  particular  difeafes  ;  to  this  however,  I  have 
uniformly  objeded,  by  declaring  that  the 
work  was  originally  intended  for  the  ufe  of 
profeflional  men,  and  that  to  obtain  their 
apprdbatioji  was  the  higheft  gratification  I 
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could  receive ;  how  far  I  have  been  able  to 
fucceed,  is  beft  afcertained  from  its  general 
circulation,  and  from  the  numerous  teftimo- 
nies  of  men  diftinguiflied  for  their  knowledge 
both  in  medicine  and  chcmifliy.  The  fub- 
jedt  of  mineral  waters  brings  into  difcuflion 
the  general  principles  of  chemical  affinities, 
on  which  all  the  changes  in  the  nature  and, 
properties  of  bodies  depend.  The  various 
objedts  of  chemiftry  which  are  employed,  and 
the  various  procefles  which  are  conduced  ir\ 
the  elaboratory  of  Nature,  all  conduce  to  the 
fabrication  of  mineral  waters ;  and  that  we  have 

fucceeded  in  deteding  fuch  operations  clearly 
appears,  from  the  certaii^ty  with  which  we 
can  imitate  them  in  the  preparation  of  arti- 
ficial mineral  waters.  I  think,  that  every 
attempt  of  perfons,  neither  fcientific  nor  pro- 
feffional,  to  reafon  or  to  difcriminate  between 
the  ufe  and  abufe  of  mineral  waters,  either  in 
the  cure  of  their  own  difc'afes,  or  thofe  of 
others,  ought  to  be  difcoura^ed,    i^ot  fron; 
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any  low  or  fordid  motives  on  the  (ide  of  the 
profeflion,    but    from   a   convidlion   of  the 
danger   which  muft   arife    from   the  advice 
of  perfons    not    properly    educated.      The 
mifliakes    which    are    daily    committed    by 
reforting  to  one  medicinal  fpring,  inflead  of 
another,    from    the    wrong    application    of 
popular  dodrines,  I  have  frequent  opportu- 
nities of  knowing;  and  I  would  particularly 
recommend   that   invalids   fhould    deliberate 
with  caution  on  a  mcafure  fo  important  to 
health,  as  the  choice  of  a  mineral  fpring. 

My  long  experience  has  enabled  me  to 
decide  with  fome  degree  of  certainty  on  the 
preference  due  to  particular  medicinal  waters; 
by  fuch  decifion  (however  impartial  and 
well  founded)  I  have  incurred  fometimes 
the  cenfure  of  perfons  much  interefted  in 
extending  the  ufe  of  their  favorite  fpring ; 
but  I  have  no  difficulty  in  appealing  to  the 
candid  judgment  of  the  profeffion  at  large 
upon  this  fubje£t. 
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Tilis  £ditioil  is  much  enlarged,  and  is 
likewife  rendered  more  valuable  by  the  com- 
munication,  of  an  original  paper^  containing 
a  very  accurate^  analyfis  of  the  chalybeate  Spa 
at  Brighton,  by  my  very  ingenious  friend 
Dr.  Marcet,  one  of  the  Phylicians  of  Guy's 
Hofpital. 


April  iS,  ijjo^. 


PREFACE 


X  HE  fcience  of  Medicine  comprehends 
fuch  a  vaft  mafs  of  detached  fads  and  obfer^ 
vatlons,  and  extends  its  enquiries  over  fo 
large  a  range  of  knowledge^  that  it  includes  a 
number  of  di(lin£t  departments,  in  any  of 
which  the  medical  enquirer  may  employ  his 
induftry  with  advantage,  in  coUeding  the 
valuable  remarks  of  his  predeceflbrs  upon  the 
fubjedi,  augmenting  them  by  his  own  obi'er-* 
vationsi  and  uting  his  judgment  and  diibri- 
mination  in  their  feledion  and  arrangement. 
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With  fuch  views,  a  medical  man  can 
fcarcely  choofc  any  branch  of  enquiry  more 
generally  ufeful  than  the  application  of  natu<* 
ral  waters,  in  all  the  variety  in^  which  they 
are  commonly  found,  to  the  purpofes  of  diet 
and  medicine ;  and  efpecially  .that  hetero- 
geneous  clafs  of  fubftances,  included  under 
the  general  term  Mineral  Waters,  a  term  of 
very  extenfive  import,  and  a  fubje£t  which 

* 

abounds  with  valuable  matter  of  fa<3:  to  attradl 
his  attention,  and  concerning  which  a  variety 
of  opinions,  often  very  queftionable,  have 
been  held,  whereon  he  may  exercife  his 
judgment. 

The  beneficial  eflfe<Ss  produced  by  mineral 
waters  are  obvious,  and  in  moft  cafes  un- 
queidioned,  but  the  different  explanations 
given  of  the  true  fource  of  their  medical 
powers,  are  more  liable  to  error.  The  me- 
dicated  fjprings  are  given  bountifully  by  the 
hand  of  nature,  the  ufe  of  diem  has  been 
rcforted  to  from  the  earlieft  times,  moft  cf 
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them  have  grown  into  notice  through  the  - 
common  confent  of  popular  opinion,  and 
therefore  have  had  a  high  reputation  efta- 
blifhed,  before  their  peculiar  claims  to  merit 
have  been  fairly  appretiated  by  the  man  of 
fcience ;  and  under  fuch  circumftances,  even 
he  has  too  often  confldered  himfelf  in  the 
light  of  a  popular  advocate,  rather  thap  aa 

impartial  judge.  Many  of  thefe  waters  ar«* 
at  once  diftinguifliable  from  common  fprings 
by  very  ftriking  fenfible  properties,  which 
are  obvious  to  every  one ;  fbme  again  have  ' 
acquired  a  high  reputation  from  their  con« 
taining  fcarcely  any  extraneous  matter,  from 
which  no  common  water  is  exempt.  Thefe 
in  almoft:  every  country  have  been  regarded 
as  peculiar  gifts  of  fotfie  favourite  god  or 
faint }  and  the  temple  or  marble  refervoir 
furrounding,  the  fource  of  thefe  confecrated 
fountains,  has  contributed  to  their  fecurity 
from  accidental  pollution.  Thofe  who  are 
aware  on  what  flight  foundations  a  popular 
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reputation  for  extraordinary  medical  virtues 
is  fometimes  built,  will  not  be  furprized  at 
the  high  eftimation  which  has  been  obtained 
by  fome  natural  fprings,  many  of  which  are 
now  funk  into  negledt,  and  fupplanted  by 
more  fortunate  rivals.     If,  on  the  other  hand, 

* 

we  confider  how  much  has  been  done  to- 
wards improving  our  knowledge  of  this  clafs 
of  fubftances,  many  of  which  unqueftionably 
poflefs  very  important  medical  powers ;  if  we 
fee  men  of  the  moft  refpcdlable  talents  and 
information )  employing  themfelves  in  accu- 
rate and  truly  fcientifical  inveftigations  of 
the  nature  of  mineral  waters,  and  thereby 
elucidating  fome  of  the  moft  important  fads 
in  the  fcience  of  chemiftry,  we  (hall  have  no 
reafon  to  fay  that  thefe  interefting  fubjeds 
have  been  negle£ted  by  men  of  fcience :  and 
the  phyfician  will  feel  highly  gratified  in 
pofleffing  fuch  excellent  materials,  on  which 
to  ground  his  opinions  and  fyftem  of  prac- 
tice. 


It  is  proper  that  fomething  (hould  be  faid  on 
the  fubjedb  of  the  prefent  book,  and  the  various 
reafons  which  have  induced  me  to  undertake  it. 
In  a  Treatife  on  the  Fundions  and  Difeafes  of 
the  Liver,  which  I  publiflied  fome  years  ago, 
and  which  has  been  honoured  with  a  favour- 
able reception,  I  hazarded  fome  opinions  con- 
cerning the  beneficial  effects  arifing  from  the 
ufe  of  fome  of  the  moft  popular  of  our  mine- 
ral waters;   and  from  a  long  experience  in 
private  practice,  I  thought  myfelf  juftified  in 
afcribing  much  of  their  virtues  in  the  cure  of 
difeafes  connefted  with  the   biliary  organs, 
to  the  watery  vehicle  common  to  all  fprings, 
aflifted  by  an  encreafed  temperature.     This 
opinion  (in  which  I  have  the  fatisfadion  to 
have  the  concurrence  of  feveral  profeffional 
men,  eminent  for  their  judgment  and  expe- 
rience) has  naturally  led  to  a  more  extended 
view  qf  the  fubjeft  of  mineral  waters,  and 
the  nature  of  thofe  fubftances  that  give  them 
their  peculiar  feufible  and  medical  properties ; 
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and  I  have  endeavoured  to  eftimate  with  im-r 
partiality^  how  much  of  their  powers  as  me- 
dicines are  to  be  attributed  tb  their  common 
watery  ingredient,  and  how  much  to  their 
foreign  contents,  in  the  cure  of  the  diforders 

« 

for  which  thefe  falubrious  fprings  are  moft 
frequently  reforted  to.  Well*  aware  of  the 
diflScuhy  of  performing  fuch  a  tafk  with 
fidelity  and  accuracy,  it  has  been  my  princi- 
pal attempt  to  clear  the  path  for  future  en- 
quirers in  this  fubjedl,  by  examining  what 
may  be  the  operation  of  fimple  water  under 
different  circumftances  of  temperature,  in  af- 
fifting  the  general  fundions  of  the  animal 
economy,  and  in  the  cure  of  difeafe ;  that  by 
keeping  this  in  view  we  may  be  better  able 
to  form  a  juft  opinion  of  its  powers  when 
impregnated  with  various  foreign  ingredients 
of  different  degrees  of  adivity.  To  complete 
that  part  of  the  fubjeft  in  which  fimple  water 
)s  concerned,  I  have  alfo  taken  notice  of  the 
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various  kinds  of  common  water  that  are  daily 
employed  in  diet,  or  for  domeftic  purpofes. 

A  large  part  of  this  work  is  devoted  to 
the  confideration  of  mineral  waters,  with  a 
peculiar  view  to  thofe  adive  heterogeneous 
fubflances  by  which  thefe  fprings  acquire  adr 
ditional  fenfible  properties,  and  highly  valur 
able  medical  powers.  It  is  particularly  in 
fuch  fubjeds  as  thefe,  that  t}ie  fcience  of  che^ 
miftry  may  be  called  in  to  aid  our  enquiries, 
and  it  has  been  employed  moil  fuccefsfully  in 
giving  us  clear  and  accurate  information  as 
to  the  nature  of  all  the  foreign  matters,  the 
prefence  of  which  conftitutes  the  difference  be- 
tween a  common  and  a  mineral  water.  There 
is  no  fcience  to  which  a  greater  acquifition 
in  point  of  real  matter  of  fa£t  has  been  gained 
within  thefe  few  years;  and  in  proj«)rtion  to 

this  improvement,  has  the  chemifl:  been  able 

» 

to  throw  ihuch  light  on  the  fubjed:  of  mineral 
'waters  with  regard  to  fome  of  their  moft  fubtle 
l^nd  adive  contents,  a  fubjedt  which  h^  ^^ 
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.ways  attraiEted  a  Tery  large  (hare  of  attention, 
and  exercifed  the  ikill  of  fome  of  the  mod 
eminent  men  that  chemiftry  has  to  boaft  of. 
As  thefe  enquiries  can  only  be  conduced  by 
actual  experiments,  and  as  only  the  more 
modern  chemifts  have  been  in  a  condition  to 
carry  them  on  with  a  high  degree  of  accu- 
racy, it  is  chiefly  the  labours  of  the  moderns 
that  we  fhould  confult;  and  the  records  of  the 
older  experiments  m.uil,  like  all  thofe  that 
have  been  fuperfeded  by  a  frefh  acquifition 
of  knowledge,  be  conHgned  to  an  honourable 
repofe.  We  may  fairly  claim  the  privilege 
which  they  themfelvcs  exercifed,  of  extract- 
ing from  the  works  of  our  predeceflbrs  what 
ftill  remains  valuable,  and  turning  it  to  ac- 
count along  with  the  improvements  of  mo- 
dern difcovery.  The  found  fenfe  and  learn- 
ing  of  a  Hofiman  may  ftill  be  made  ufe  of, 
without  being  encumbered  with  thofe  parts  of 
his  writings  that  are  now  become  ufelefs,  or 
fouiid  to  be  erroneous. 
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Imprefled  with  the  opinion  that  chemical 
analylis  in  its  prefent  improved  ftate,  is  fully 
adequate  to  make  us  acquainted  with  all  thofe 
foreign  contents  that  give  their  medical  powers 
to  mineral  fprings,  I  have  been  more  minute 
on  this  fubjeft  than  perhaps  might  be  thought 
neceflary  by  the  greater  number  of  readers ; 
but  as  it  appears  to  me  probable,  that  under 
particular  circumilances  of  dilution  aiid  tem- 
perature, the  ad):ual  quantity  of  foreign  mat- 
ter contained  in  any  water,  produces  efFefts 

by  no  means  proportionate  to  thofe  that 
might  occur  under  different  circumftances, 
I  have  thought  it  fafeft  on  the  whole,  to 
admit  a  confiderable  degree  of  accuracy  on 
tke  fubjedk  of  chemical  analyfis,  where  the 
authorities  were  fuch  as  to  allow  of  it,  in 
order  that  on  this  head  at  leaft,  there  fhould 
be  as  little  error  as  poilible;  and  I  have  not 
fcrupled  occafionally  to  introduce  remarks 
which  will  only  be  intelligible  to  the  chcr 
xnical   reader.     The  terms  of  the  modem 


chemical,  nomenclature  have  like  wife  been 
moftly  adhered  to,  as  well  as  its  principles, 
as  they  are  fuch  as  are  now  the  mod  familiar 
to  thofc  who  are  converiant  in  this  fciencc. 
With  regard  to  the  individual  mineral  fprings 
which  are  particularly  treated  of,  they  are 
very  few  compared  to  the  vaft  number  which, 
by  acquiring  a  certain  degree  of  local  repu« 
tation,  have  gained  a  place  in  the  catalogue 
of  medicated  waters ;  and  I  have  only  noticed 
thofe  that  enjoy  a  high  degree  of  celebrity, 
that  are  interefting  from  fome  peculiarity  of 
compofition,  or  that  ferve  to  diftinguifh  cer- 
tsunclaffes  of  thefe  natural  bodies,  and  illuf- 
trate  their  medical  virtues.  The  reader  will 
fee,  that  the  particulars  concerning  the  che- 
mical irialyfis  of  thefe  fprings  are  extracted 
from  the  various  detached  publications  on  the 
individual  waters ;  and  fome  pains  have  been 
taken  to  reconcile  or  account  for  differences 
ef  refult,  which  fometimes  happen  where 
more  than  one  authority  has  been  confulted. 


xi 

Thefc  publications  likewlfe  generally  contain 
remarks   on   the   medical  properties   of  the 
mineral   water,    and   diredlions  for   its   ufe, 
many  of  which,  being  written  by  excellent 
pra^itioners  as  well   as  ingenious  chemifts, 
who  have  long  refided  on  the  fpot,   afford 
much  matter  that  is  highly  valuable  to  the 
phyiician  who  prefcribes  thefe  remedies,  and 
to  the  patient  who  ufes  them.     This  part  of 
the  fubjed  has  been  feledled  with  care,  and 
is  prefented  to  the  reader  accompanied  with 
fuch  obfervations  as  appeared  to  me  to  be 
rcquifite*  - 

Some  of  the  more  eminent  modern  writers, 
who  have  given  the  hiftory  of  particular 
fprings,  from  their  induftry,  their  fcientific 
knowledge,  and  the  opportunities  afforded  by 
their  refidence  on  the  fpot,  have  largely  con- 
tributed to  the  popular  efteem  with  which 
thefe  fountains  of  health  are  regarded. 
Among  thefe  authors  there  are  many  whofc 
fentiments  defcrvc  great  weight  from  their 
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acknowledged  reputation  and  undoubted  abi* 
lities ;    but  at  the  fame  time  fome  room  is 
afforded  for  a  free  and  liberal   ftrifture   on 
feveral  of  their  opinions,     I   am   far   from 
wifhing  to   undervalue   the   merit  of  thefe 
writers,    or  the   importance  of  the  fubjedls 
that  have  engaged  their  attention,  but  I  am 
convinced,  that  to  form  a  general  and  com- 
parative eftimate  on  matters  fo  much  in  detail, 
a  looker-on  has  in  fome  refpeds  fuperior  ad- 
rantages   to    one  who  from  fituation,  from 
local  circumftances,  and  from  the  very  labours 
by  which  he  has  acquired  his  reputation,  can 
hardly  avoid  being  attached  to  a  particular 
Ipot,  and  inclined  to  fome  bias  in  its  favoun 
I  cannot  help  noticing  in  many  even  diflin- 
guiflied  writers,  a  defire  of  attributing  efie<^8 
avowedly  produced   by  the   ufe   of   certain 
mineral  waters,  to  fome  occult  and  explicable 
caufe  exifting  in  the  particular  fpring  that  is 
the  fubjed  of  their  enquiry,  and  of  a  kind 
not  to  be  deleted  by  any  chemical,  examina- 
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tion.     J^eal  for  the  honour   of  a  favourite 
fountain  has,  I  think,  induced  them  to  refer 
to  an  unknown  caufe  eflfe£ks  which  may  be 
fairly  deduced  from  the   operation  of  fub- 
ftances  already  familiar  to  chemical  analyiis. 
Sureljr  an  unbiafled  perfon,  who  is  aware  of 
the  comparative  accuracy  to  which  chemifts 
are  at  prefcnt  able  to  carry  their  enquiries, 
can    hardly   fuppofe   that,    whatever    flight 
error  might  occur  in  the  eftimation  of  mi- 
nute quantities,   the  adual  exiftence  of  any 
powerful  agent  on  the  human  body  in  any 
mineral  water  fliould   efcape  the   nicety  of 
refearch.     Every  other 'fa£t  concerning  thefe 
bodies  fhews  that  it  is  only  ftrong  fenfible 
properties  which  here  indicate  correfponding 
medical  powers;  the  analyfis  of  mineral  waters 
as  far  as  regards  the  mere  afcertaining  the 
prefence  of  active  contents,  is  by  no  means 
difficult  to  a  perfon  at  all  converfant  in  the 
experimental  part  of  chemiftry;  a  very  few 
articles  will  comprHe  all  the  materia  medica 
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of  miueral  fprings;  molt  of  thefe  anicles  art' 
already  familiar  to  every  pra^irioner,  though 
under  a  different  form ;  and,  in  fhort,  it  ap- 
pears to  I  table,  that  chemiftry 
gives  all  th  which  the  phyfician 
can  requir  to  the  number  and 
nature  of  tents  of  every  water, 
a  good  de;  I  to  their  refpeftive 
qaantitics,  5  perhaps  of  equal 
confequence)  it  throws  much  light  on  the 
particular  forms  of  combination  in  which 
they  exift  before  analyfis. 
*-  The  apparent  infignificancy  in  the  quan- 
tities of  folid  contents  of'  fome  of  the  moft 
celebrated  mineral  waters  of  acknowledged 
valne,  has  been  alledged  as  favouring  the  idea 
of  fome  unknown  agent  of  great  a6ivity 
refiding  in  thefe  fprings.  Here  I  would  ob- 
ferve,  in  the  firfi  place,  that  at  the  time  when 
this  idea  was  firfl  fiarted,  there  were  fome 
good  reafons  for  the  fuppofition ;  as  the  gafe- 
ous  couteuts,  which  are  probably  among  the 
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moft  powerful,  were  not  then  the  objeds  of 
chemical   enquiry.      As   thefe   waters   were 

m 

found  to  Idfe  a  great  part  of  their  virtue  when 
carried  to  any  diftance  from  the  fpring  head^ 
this  circumftance,"  the  caufe  of  which  was  not 
at  that  time  obvious  to  explanation,  produced 
a  juft  opinion  of  a  peculiarity  of  compofition, 
and  ftill  forms  the  ground  of  a  very  proper 
local  attachment  to  the  fpot  which  is  enriched 
by  poffefling  thefe  faliibrious  i^ountains.  It 
fhould  in  the  next  place  be  remembered,  that 
the  effects  of  medicines  are  by  n,o  means  in 
,  dired  proportion  to  their  dofe;  and  I  am 
perfuaded,  that  much  of  the  fteady^  gradual, 
permanent  benefit,  derived  from  a  courfe  of 
xmneral  waters,  depends  on  the  dilute  and 
lai^ly  divided  dofe  of  the  adive  fubftances 
which  they  may  contain. 

Any  general  account  of  the  medicinal  ufe  of 
mineral  fprings  would  be  imperfeft,  without 
caking  fome  notice  of  the  employment  of  them 
as  a  bath,  either  generally  or  topically ;  and 
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as  the  (ingle  circumftance  of  temperature  forms 
•  the  bafis  of  the  moft  important  diflindions 
on  this  fubjedl,  I  have  in  the  latter  end  of 
this  work,  taken  into  confideration  the  ufe 
of  the  warm  and  cold  bath,  in  various  difeafes. 
The  annual  vifits  paid  by  thofe  who  arc 
able  to  unbend  from  their  regular  occupations, 
by  an   attendance    on  fome  watering-place, 
have  become  fo  general,   as  to  be  almoft  a 
charaSeriftic  of  Englifh  cuftoms.  This  change 
of  habit,  (for  in  fa<ft  it  is  chiefly  in  our  own 
times  that  it  is  become  fo  univerfal),  is  to  be 
in  a  great  meafure  attributed  to  the  number 
of  invalids  of  leifure  and  opulence,  who  have 
frequented  thefe  falutary  fprings ;  and  to  them 
we  are  often  indebted  for  bringing  into  public 
notice  fome  of  the  mod  beautiful  and  favoured 
fpots  in  our  ifland;  for  rendering  mountain- 
ous countries  readily  acceflible  ;   introducing 
eafe  and  convenience  in  places  before  unfre- 
quented; and  decorating 'them  with  the  em- 
belliOiments  of  a  refined  and  delicate  tafte* 
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rhe  phyfician  is  ft^qiiently  called  iipon^ 
0  decide  for  his  patient,  which  of  the  var- 
ious medicated  waters  he  (hdll  ufe;  whether 
ea-bathing  or  a  natural  chalybeate,  be  the 
aoft  eligible  tonic;  whether  a  gouty  dyi^ 
«ptic  habit  will  be  better  put  in  order  by 
be  thermal  waters  of  Bath  or  BuxtOA,  the 
onic  purgative  water  of  Cheltenham^  or  by 
he  fulphureous  fprings  of  Harrogate,  Without 
ntering  minutely  into  the  circumftances  of 
lifferent  cafes,  I  have  endeavoured  to  lay 
own  fuch  general  indications,  and  to  notice 
iich  diftin&ions,  as  will  aflift  the  praditioner^ 
>r  even  the  invalid,  who  is  in  fome  degree 
icquainted  with  thefe  fubjedls,  to  make  his 
:hoice  upon  folid  and  judicious  grounds;  and 
3n  this  head,  I  have  often  been  able  to  add  to 
theoretical  reafoning,  the  refult  of  my  own 
experience  for  many  years. 

Such  is  the  plan  of  the  book  which  is  here 
fubmitted  to  the  candour  of  the  public,  and  it 
Spears  to  me,  that  the  prefent  time  is  that, 
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in  'wiiich  a  work  of  this  kind  may  prove  of 
confiderable  fcrvice,  by  colleiling  under  one 
point  of  view.' the  leading  features  of  thofc 
important  i,  which  chemiftry  has 

been  maki;  years  upon  thefe  fub- 

jefts,  par  regard  to  their  appli- 

cation to  'his  obje£l:  is  not  ful- 

filled in  tt  ,  but  purely  chemical 

works,  from  the  pens  of  Bergman,  Kirwan, 
imd  others,  with  which  this  fcience  i«  ea- 
rkhed;  and  the  chemico-medlcal  publications 
of  Shaw,  Hoffman,  and  Lucas,  though  always 
valuable,  are  now  become  imperfeA,  from  the 
great  acquifition  of  new  matter,  and  often 
found  erroneous  in  eOehtial  points.  It  is  only 
in  a  number  of  detached  elTays  on  individual 
.waters,  that  we  find  all  the  information  which 
we  poHefs ;  and  out  of  thefe  I  have  endea- 
voured to  feleft  the  fafla  which  are  the  moft 
interefting,  and  reduce  them  to  general  ar- 
rangement. It  has  been  my  wifli  to  beftoff 
upon  each  part  of  the  fubjedi  that  degree  c/ 
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The  phyfician  is  fteqiicntly  called  upon^ 
to  decide  for  his  patient,  which  of  the  va- 
rious medicat€;d  waters  he  (hdU  ufe;  whether 
fea-bathing  or  a  natural  chalybeate,  be  the 
moft  eligible  tonic ;  whether  a  gouty  dyf^ 
peptic  habit  will  be  better  put  in  order  by 
the  thermal  waters  of  Bath  or  BuxtOA,  the 
tonic  purgative  water  of  Cheltenham,  or  by 
the  fulphureous  fprings  of  Harrogate.  Without 
entering  minutely  into  the  circumftances  of 
different  cafes,  I  have  endeavoured  to  lay 
down  fuch  general  indications,  and  to  notice 
fuch  diftindlions,  as  will  affift  the  praditioner^ 
or  even  the  invalid,  who  is  in  fome  degree 
acquainted  with  thefe  fubjeds,  to  make  his 
choice  upon  folid  and  judicious  grounds;  and 
on  this  head,  I  have  often  been  able  to  add  to 
theoretical  reafoning,  the  refult  of  my  own 
experience  for  many  years. 

Such  is  the  plan  of  the  book  which  is  here 
fubmitted  to  the  candour  of  the  public,  and  it 
appears  to  me^  that  the  prefent  time  is  that^ 
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I  km  happy  in  this  opportunity  of  exprefiing 
the  obligations  I  have  to  my  old  pupil  and 
angenioifs  friend*  Mr.  Charlps  Rochemont 
Aikin,  whofe  knowledge  of  chemiftry  has 
ICqpt  pace  witl^  tl^e  rapid  and  modem  im- 
proTements  in  this  fcience*  for  the  afliftance 
which  he  has  ^yei^  me  in  the  chemical  part 
pfthlswod^ 
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MINERAL  WATERS,   &c. 


CHAPTER    I. 

ON  THE  CHEMICAL  CONSTITUTION  OF 
WATER,  AND  ITS  POWERS  UNDER 
VARIOUS  NATURAL  COMBINATIONS. 

IN  taking  a  chemical  view  df  the  properties 
of  Water,  either  pure,  or  combined  with 
various  fubftances,  as  prefented  to  us  on  the 
furface  of  the  earth,  I  fhall  begin  with  fome 
general  remarks  on  the  nature  of  pure  water, 
and  the  mode  of  its  union  with  the  different 
bodies  into  which  it  enters  as  a  conftituent 
part,  confining  myfelf  at  prefent  to  merely 
chemical  fadis.  As  thefe  are  chiefly  intended 
to  elucidate  the  medical  and  phyfical  confide- 
rations  which  will  be  brought  forward -in  the 
courfe  of  this  work,  I  fhall  endeavour  to 
render  the  chemical  part  fubfervient  to  the 
medical,    by  a  particular  attention  to  thofe 


fubftances  that  affedl  the  animal  frame,  and  to 
the  chemical  conftitution  of  the  organized 
body  that  receives  thefe  impreflions.  With 
regard  to  the  complicated  and  highly  ingenious 
fyftem  of  the  analyfis  of  mineral  waters,  pur- 
fued  by  the  beft  modern  chemifts,  the  limits 
and  defign  of  this  work  will  not  permit  mc 
to  enter  into  it  at  large,  as,  if  fully  treated 
of,  it  would  alone  occupy  a  volume;  and  I 
therefore  mufl:  refer  the  reader  to  thofe  autl^ ors 
and  experimental  chemifts,  whofe  fkill  and 
accufstcy  bear  the  higheft  credit. 

To  begin  then  with  the  queftion^  What 
ia  water? — Water  is  known  to  be  a  tranfpi- 
rent  fluid,  without  colour,  fmell,  or  tafte ;  in 
avery  fmall  degree  compreflible;  when  pure, 
OOt  liable  to  fpontaneous^  change ;  liquid  in 
the  common  temperature  of  our  atmofphere; 
afluming  the  folid  form  at  32''  Fahrenheit, 
and  the  gafeous,  at  212°,  but  returning  un- 
altered to  its  liquid  ftate,  on  refuming  any 
degree  of  heat  between  thefe  points ;  capable 
of  diflblving  a  greater  number  of  natural  bodies 
than  any  other  fluid  whatever,  and  eljpccially 
thofe  known  by  the  name  of  the  faline ;  per- 
forming the  moft  important  functions  in  the 


v^etablc  and  amsial  kingdoms,  wd  entering* 
largely  into  their  compofitioa  as  a  con£bitiieiifer 
j^art. 

Water,  tberdfore^  is  found  throughout  the 
darth,  not  only  in  the  uncombined  ftstes  of 
ice,  wateify  or  fteam,  but  permanently  vntte4 
to  a  Vaft  number  of  bodied,  both  folid,  fluids 
and  gafeous.  For  inftance,  the  common  air 
of  the  atmofphere,  and  water,  are  mutiutlljr 
foluble  in  each  other ;  all  natural  waters  con-^ 
taining  air,  and  even  the  air  which  is  appa*' 
rently  the  dryeft,  holding  a  portion  of  water 
in  true  folution.  Again,  many  iblid  mioie-* 
rals,  and  all  cryflallized  neutral  faks,  contain 
water  in  their  con^>ofition,  fome  of  the  latter 
to  full  half  their  weight ;  and  by  all  thefe 
combinations,  water,  in  changing  its  form^ 
lofes  many  of  its  diftinguiihmg  properties. 

Chemifls  have  long  been  occupied  in  the 
Important  conftderation,  whether  water  be  ^ 
iimple  elementary  fubftance ;  and  two  or 
three  totally  different  controverfies  have  fuc- 
ceeded  each  other  on  this  queflion.  It  was ' 
long  fince  obferved,  even  by  Hippocrates, 
that  all  natural  waters  contain  air,  which  is 
feparable  from  them  by  heat  or  by  freezing ; 
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land  that,  under  particular  clrcumftanccs, 
they  all  dcpofit  a  portion  of  earth.  Thefc 
events  conftantly  occurring  with  every  natural 
water  as  it  fprings  from  the  foil,  feveral  in- 
genious men  have  imagined,  that  earth  and  air 
were  neceflary  conftituent  parts  bf.perfed  water, 
and  have  attempted  to  allot  to  each  of  them, 
their  peculiar  fhare  in  producing  .th«  various 
appearances  of  this  fluid,  and  its  effed:  on  the 
human  body.  So  Hoffman  bbferves,  (a)  that 
*^  water  is  compofed  of  watery  moifture,  or 
water,  properly  fo  called,  of  a  fluid  expanfive 
ether,  and  of  earthy  and  faline  particles/* 
Afluming  this  compofition  as  true,  he  goes 
on  to  aflign  the  particular  properties  of  each 
ingredient :  "  The  ethereal  part  is  the  caufe 
of  the  fuperiour  lightnefs,  brifknefs,  inteftine 
motion,  and  exemption  from  putrefadlion ; 
the  watery  part,  which  is  by  far  the  greatefl 
in  quantity,  is  compofed  of  very  fubtile  and 
mobile  particles,  which  infmuate  into,  and 
penetrate  every  fubftance  capable  of  folution ; 
whilft  the  earthy  and  faline  matter  is  fixed, 
and  will  not  rife  in  diftillation."  Hence  too, 
the  quality  of  different  waters  muft,  according 

(a J  HortMAN  ;  De  Elementu  alarum  mtneraUum^ 


to  this  opinion,  depend  6n  the  proportion  of 
each  ingredient.  ''  The  moft  falujbrious  waters 
are  thofe  which  contain  moft  of  the  etherial 
partiqles,  and  are  lighter  than  the  others. 
They  alfo  heat  and  cool  the  fooneft  (heat 
being  only  the  fridlion  of  the  highly  mobilo 
etherial  parts  upon  each  other),  and  hence 
the  beft  waters,  when  (haken,  ihew  nume-» 
rous  bubbles,  like  pearls,  on  the  fides  of  the 
glafs,  and  yield  much  etherial  fpirit  under 
the  air  pump.  When  more  highly. etherial, 
they  become  acidulous,  as  the  Seltzer  and 
Pyrmont  waters,  ^nd  can  with  difficulty  be 
reftrained  in  bottles^  and  therefore  are  much 
more  falubrious  when  drank  at  the  fountain 
head.  Hence  thefe  waters  do  not  cool  the 
body  like  common  water,  but  increafe  the 
appetite,  and  quicken  the  circulation.  This 
ether  is  the  univerfal  fpirit,  the^///as  it  were 
of  minerals.  From  the  abundance  of  the 
aqueous  parts,  the  integrity  of  the  body  is 
preferved,  the  vital  juices  attenuated,  the  ex- 
treme vefTels  cleanfed,  and  the  morbid  faline 
parts  carried  off  by  the  excretories.*'  This 
quotation  (feleded  from  various  paflages  in 
this  celebrated  German  writer)  will  give  the 


reader  Tome  idea  of  the  prevalent  opinions 
at  the  time;,  and  (hew^  that  confiderable  at- 
tention was  paid  to  the  gafeous  bodies  with 
which  various  waters  are  impregnated,  but 
which  were  then  thought  to  be  too  fubtik 
for  chemical  examination,  and  were  rather 
confidered  as  eflential  parts  of  every  water  in 
the  date  of  the  highcft  perfedlion,  increafing 
its  general  falubrity  as  a  common  drink,  as 
well  as  adding  important  medical  powers. 
We  fhall  prefently  fliew  the  great  acquifition 
to  our  knowledge  on  thefe  fubjeds  which 
modem  chemiflry  has  made,  in  diftinguilhing 
accurately  the  gafeous,  earthy,  and  faline  parts, 
from  the  purely  aqueous,  and  explaining  their 
nature  and  formation. 

The  fuppofed  converfion  of  water  into 
earth,  effeded  by  the  procefs  of  diftillation 
often  repeated,  and  independent  of  the  ac« 
knowledged  earthy  refidue  of  all  natural 
waters,  "was  another  opinion  much  contro* 
verted  at  that  time,  which  was  apparently 
fupported  by  very  ftrflng  fads,  and  employed 
the  {kill,  attention,  and  efpecially  the  patience^, 
of  xnaay  of  the  ableft  chemifts.    A  moft  ex- 


aggerated  account  of  the  cjuantity  of  earth 
prodiiced  by  diftilling  fimple  water  a  number 
of  times  fucceffively,  having  been  given  to 
the  worid,  fupported  by  the  great  authority 
of  Boyle,  other  chemifts  made  various  experi« 
meats  to  afcertain  the  truth  of  this  repcM. 
The  moft  accurate  and  important  in  fupport 
of  this  opinion,  are  thofc  of  the  eminent 
Berlin  chemift,  MargraafF.  He  found  that 
water,  though  purified  by  repeated  diflillations, 
if  evaporated  to  drynefs,  always  left  a  fmall 
earthy  refiduum.  This  amouhted,  after 
feventy-two  diftillations,  to  ten  grains.  But  as 
thfe  ^arth  thus  obtained,  was  moftly  filiceous, 
and  was  produced  in  greater  quantity  by 
Tiolent  lH>tring,  than  by  a  gentle  heat,  though 
the  fame  quantity  and  kind  of  water  in  both 
cafes  was  operated  on,  it  was  fufpeded,  that 
the  production  of  earth  was  entirely  owing 
to  the  abrafion  of  the  glafs  veflels  in  which . 
the  diftillation  was  carried  on.  Accordingly, 
Lavoifier  repeated  the  experiment  with  this 
view,  and  by  weighing  the  veflel  before  aiid 
4ftcr  the  procefs,  he  found  a  lofs  of  weight  fully 
•qual  to  that  of  the  earth  produced;  and  this 
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explanation  is  nftw  generally  acqulefced  in, 
and  has  long  put  an  end  to  the  controverfy.  {a) 
Water  had  hardly  been  re-e{labli(hed  on 
the  lift  of  elementary  fubftances,  before  the 
important  qucftion  of  its  decompofition,  ac- 
cording to  the  opinion  of  modem  chemiftry, 

{a)  The  particulars  of  this  iotcrefling  experiment  -  are  the 
following :  a  glafs  alembic  was  provided^  of  the  kind  called  a 
felicartf  which  conftantly  returns  the  dillilled  liquor  to  that  whiob 
is  tK)ilingf  without  requiring  the  veflel  to  be  deranged,  or  flopping 
t^is  operation.  This  alembic,  furniflied  with  a  glafs  ftopper 
•lofely  ground  in,  was  found  to  weigh  one  pound,  ten  ounces* 
(even  gros  and  a  half:  then  three  pounds,  fourteen  ounces,  five 
gros  and  a  half  of  diflilled  water  were  introduced,  the  vefiel 
clofed,  and  the  jundhires  carefully  luted.  The  pelican  was 
then  placed  in  a  fand  bath,  heated  by  lamps*  and  the  heat  kept 
up  without  interruption  for  one  hundred  and  one  days.  The 
QxpQriment  began  Odl.  24,  1 768.  About  Dec*  20,  the  boiliog 
water  began  to  be  turbid,  and  adepofition  was  formed 'which 
gradually  increafed,  till  the  dliUllatioQ  was  difcontinued.  After 
every  thing  was  cold,  the  luting  was  careftdly  taken  of^  and 
the  reircl,  with  its  contents,  was  weighed,  and  no  increafe  .or 
diminution  of  the  original  weight  was  perceived ;  but  when  t)xc 
alembic  was  emptied  and  carefully  dried,  it  had  lofl  1 7-2^^  grains. 
The  earth  depofited  from  the  water,  weighed  4-j?^  grains.  The 
water  itfelf  was  then  evaporated  to  drynefs,  and  left  a  fiirdier 
rcfiduum  of  15^  grains,  fo  that  the  whole  quantity  6£  earth  ob- 
tained was  20^  grains.  The  excefs  of  5  grains  of  earth  over 
the  17-2-^  grains,  the  lofs  of  the  alembic*  was  fuppofed  to  be 
owing  to  a  further  .abraiion  of  part  of  the  veflel  in  ^which  the 
water  was  evaporated  to  drynefs. 


began  to  be  agitated.  It  would  be  foreign 
to  our  prefent  purpofe  to  give  any  hiftory 
of  this  interefting  queftion,  and  the  gradual 
advances  which  this  opinion  ha$  made  to  an 
almoft  univerfal  eflabliihment  among  chemifts 
of  every  country.  Water  is,  according  to 
this  opinion,  a  compound  fluid,  made  up  of 
two  fubflances,  neither  of  which  can  be  ex- 
hibited feparately,  except  in  the  gafeous  form ; 
and  when  aeriform,  they  are  known,  the  one 
as  Hydrogen  Gas,  or  Infiammable  Air;  the 
other  as  Oxygen  GaSj  or  Vilal  Air.  Thefe 
gafes,  in  the  proportion  of  about  three  of 
hydrogen  to  eleven  of  oxygen,  when  united 
chemically,  and  reduced  from  the  form  of  an 
air  to  that  of  a  liquid,   conftitute  the  fluid, 

* 

Water.  It  is  to  be  obferved  however,  that  , 
this  circumflance  of  the  compofition  of  water, 
has  very  little  concern  with  the  chemical 
knowledge  of  mineral  waters.  None  of  the 
methods  of  examining  thefe  waters  appear  in 
^ny  notable  degree  to  reduce  fimple  water  to 
its  original  elements,  but  only  to  feparate 
from  it  the  foreign  contents  of  every  de- 
fcription,  to  which  it  combines  while  flowing 
under  the  furface  of  the  earth:  no  procefs  of 
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obtaining  the  adventitious  gafcs  of  natural 
waters,  feem  to  dccompofc  any  part  of  this 
fluid,  but  in  all  chemical  inquiries  conne£led 
with  the  ahalyfis  of  mineral  fprings,  the 
aqueous  principle  may  be  generally  confldered 
as  acting  merely  as  water,  at  leaft  in  the 
prefent  ftate  of  our  chemical  knowledge. 

The  principal  fafts,  to  the  explahation  of  • 
which  the  dccompofition  of  water  has  mate« 
rially  aflifted,  are,  various  circuiQftances  in 
the  folution  and  oxydation  of  metallic  bodies^ 
feveral  of  the  moft  important  changes  that 
take  place  in  the  vegetable  kingdom,  fuch  as 
that  of  their  giving  out  oxygen  gas  in  fun- 
fliine;  the  formation  of  oils,  refms,  and  other 
inflammable  bodies,  during  their  growth;  the* 
converfion  of  fugar  into  ardent  fpirit  during 
fermentation ;  and  the  ultimate  analyfis  by 
the  procefs  of  fpontaneous  putrefaction.  It 
ftill  remains  for  chemiftry  to  determine,  whe- 
ther the  dccompofition  of  water  performs  any 
material  part  in  the  changes  that  are  going 
on  in  the  living  animal.  It  is  certainly  by 
no  means  an  improbable  conjecture,  fince 
the  materials  of  animal  bodies  are  fuch  as  are 
peculiarly  liable  to  change,  and  efpeeially  as 
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theprocefs  of  animal  putrefadion,  isfuppofed 
to  be  principally  brought  aboyt  by  the  de^ 
compofition  of  water,  affifted  by  a  moderate 
temperature,  and  therefore  the  fame  materials 
under  the  fame  circumftances  of  heat,  maj 
poflibly  undergo  fomewhat  of  a  fimilar  de« 
compofition  even  during  animal  life.  Aft 
this  fttbje^t,  howeyer,  is  entirely  confined  to 
the  re^ons  of  conj^Aure,  and  not  connected 
with  our  prefent  inquiries,  we  fliall  take  no 
fiirther  notice  of  the  ultimate  decompofition 
of  water. 

Of  all  the  claiTes  of  natural  bodies,  there  are 
aone  into  which  water  enters  fo  largely  as  a 
conftituent  part,  as  thofe  of  the  vegetable  and 
animal  kingdoms.  Thefe  are  peculiarly  difi- 
tinguiihed,  in  a  chemical  view,  from  the  mi* 
p«nl  kingdom,  by  poiTeffing  a  ftru<Sture  re« 
markably  liable  to  decompofition,  and  in 
which  the  quiefcent  affinities  are  never  fo  ad* 
jufied,  that  the  conftituent  parts  of  their 
bodies  can,  for  a  moment  during  life,  remain 
at  reft  without  forming  new  compounds. 
Moft  minerals  will  continue  for  ages  unaU 
tercd,  when  proteded  firom  esternal  chemical 
agents;  but  an  animal  or  vegetable  is  at  no 
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two  periods  prccifely  the  fame.  This  rcit» 
kflhefs  of  compofition  is  owing  to  two  cir-* 
cumftances;  the  ohe^  that  of  poOTefling  ma^ 
terials  highly  liable  to  change ;  the  other,  the 
perpetual  internal  motion  and  re-»a&ion  of 
parts  produced  by  their  peculiar  organization^ 
This  organization,  which  is  more  or  lefs  com^ 
plex  in  different  parts  and  various  clafTes, 
ConHfts,  in  all,  o'f  a  fyflem  bf  cylindrical  veflfels 
generally  ramifying  into  minute  branches^ 
and  of  a  fluid  which  is  conilantly  circulating 
within  thefe  vefTels.  Then,  as  all  the  folida 
are  formed  by  depofition  from  the  circulating 
fluids,  and  when  rendered  unfit  for  perform- 
ing their  fun£tions,  or  noxious  to  the  body, 
are  removed  by  means  of  the  fluids,  it  is  ne- 
ceflTary  that  the  latter  fhould  be  capable  of 
holding  in  folution,  or  at  leafl:  fufpending, 
all  the  materials  of  which  the  folids  are  com- 
pofed.  This,  therefore,  leads  to  one  impor^ 
tant  property  of  water,  that  of  being  the  bafis 
of  all  the  fluids,  that  are  perpetually,  circulat-* 
ing  through  every  tube,  of  every  organized 
and  living  animal  or  vegetable. 
^  It  would  be  a.  moft  valuable  difcovery,  if 
wc  were  able  to  afcertain  the  precife  degree 
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of  foiubility  of  the  various  materials  of  the 
circulating  fluid  in  the  water  which  holds 
themfufpended,  and  the  extent  to  which  fimple 
chemical  affinities  would  a£t  independently 
of  the  circumftance  of  life,  which  appears  to 
produce  regular  and  important  changes  in  a 
manner,  and  according  to  laws,  to  the  expla- 
nation of  which  datufai  phllofophy  is  inade- 
quate. Something,  however,  of  the  chemical 
conftitution  of  the  fluids  of  the  animal  body 
we  are  already  acquainted  with,  and  thefe 
fsiCts  illuftrate  the  high  importance  of  the 
aqueous  fluid,  and  the  large  (hare. which  it 
fupplies  of  all  the  circulating  juices.  Thus 
we  know  that  the  blood  is  a  very  compound 
liquid,  cpnfifting  of  ^animal  gluten  or  the  co- 
agulum ;  of  red  globules,  the  nature  of  which 
we  are  but  little  acquainted  with ;  of  animal 
albumen  which  is  feparable  from  the  ferum 
by  heat ;  of  animal  gelly  which  is  eafy  of 
foliition ;  of  a  number  of  falts  of  the  muriatic 
and  phofphoric  kinds  ;  but  laftly  and  chiefly, 
of  a  very  large  quantity  of  water,  which  en- 
ables the  other  contents  to  aflume  the  fluid 
ftate,  and  to  circulate  freely  through  very  mi- 
nute canals.    This  quantity  varies  a^  different 
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times,  biit  on  an  average  is  eftimated  by 
Haller  at  nearly  three-fourths,  or  as  90  to  128, 
or  fometimes  103  to  128.  •  Not  only  the 
quantity  of  the  refpedlive  contents  varies,  but 
probably  the  ftate  of  the  ingredients,  and  the 
circumftances  of  folution.  So  it  is  found; ths^ 
the  proportion  oicoagulum  is  greater  in  robuft 
high-fed  perfons,  than  in  the  weakly  and  ill- 
fed;  and  greater  in  general  in  the  warm,  than 
in  the  cold  blooded  animals.  The  propor- 
tioAal  quantity  of  falts  has  not  been  fo  well 
afcertained ;  attention  having  been  rather  paid 
to  their  fenfible  or  fuppofed  qualities,  fuch  as 
thofe  of  acrimony,  alcalefcency,  and  the  like. 
The  circumftances  of  folution  deferve  fome 
notice  in  a  chemical  point  of  view.  Of  the 
contents  of  the  blood,  fome,  fuch  as  gelly  and 
faline  matter,  are  eafily  foluble  in  water ; 
others,  fuch  as  albumen  and  gluten,  probably 
with  much  more  difficulty ;  and  the  latter  is 
rather  fufpended  than  truly  diffolved,  as  it  coa- 
gulates when  at  reft,  even  in  the  body,  as  Mr. 
Hewfon  has  obferved,  and  without  diminution 
of  temperature,  or  expofurfe  to  air.  This  pro^ 
perty,  the  fame  ingenious  phyfiologift  found 
to  be  retarded  by  the  violent  adion  of  circu- 
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lation^  and  thus  fatisfadlorily  explained  the 
bufFy  coat  on  inflamed  blood,  which  had  been 
erroneoufly  imputed  to  infpiflTation  from  a 
lofs  of  the  watery  parts. 

Water  is  that  part  of  the  blood  which  ap* 
pears  to  be  the  leaft  animalized  whilft  per* 
forming  the  round  of  circulation,  the  lofs  of 
which  feems  to  be  the  eafieft  to  bear,  and  to 
admit  of  the  readied  fupply ;  but  as  there  is 
an  ample  provifion  in  the  excretions,  for  car* 
rying  oflF  whatever  portion  of  this  fluid  is 
fuperfluous,  we  may  reafonably  fuppofe  that 
there  is  little  danger,  in  health  at  leaft,  of  an 
excefs  in  this  moft  innocent  of  all  the  ingefta^ 

The  two  moft  abundant  excretions  are  the 
perfpiration  and  urine,  and  in  thefe  the  aque* 
ous  ingredient  predominates  ftill  more  than  in 
the  circulating  mafs.  Infenfible  perfpiration 
is  little  elfe  than  pure  water,  with  a  very 
minute  quantity  of  fait,  and  ftill  lefs  of  anima! 
matter,  fo  little  indeed,  as  only  to  be  dete(fled 
by  the  fmell.  The  liquor  that  moiftens  the 
cavities  of  the  body  is  nearly  of  the  fame  na- 
ture. The  animal  matter  appears  to  increafe 
when  the  perfpiration  becomes  violent  and 
feniible,  and  the  odour  proportionally  ftronger, 

C    2 
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a&d  often  of  a  very  peculiar  kind.     The  ob- 
vious ufes  of  this  copious  excretion  feem  to 
be  not  only  to  remove  a  fuperabundance  of 
water  from  the  fyftem,  but  efpecially  by  car- 
rying it  off  in  a  gafeous  form,  to  conftitutc 
the  great  cooling  procefs^  and  thus  keep  in 
proper  check  the  produdion  of  heat  by  the 
lungs.      In  the  copious  excretion  of  urine^ 
the  proportion  of  water,  though  lefs  than  in 
the   former  cafe,    is  ftill   very  great.     It  is 
calculated  by  Haller  at  about  ^4  ^^  i4>  ^^^ 
it  appears  to  have  regular  variations  accord- 
ing to  the  previous  diet,  the  time  which  this 
fecretion  requires  in  forming,  and  the  fre- 
quency of  difcharging  it..      Our  chemical 
knowledge  of  the  other  ingredients  is  ftill 
very  imperfeft,   but  they  feem  to  be  more 
various  and  peculiar  than  thofe  of  any  other 
natural  fecretion.     No  other,  likewife,  fhews 
fuch  a  total  difeafed  change  in  chemical  com- 
pofjtion,  •  as  that  which   occxu's  during  the 
faccharine  diabetes. 

On  the  T^hole,  it  is  probable,  that  the  purely 
chemical  properties  which  water  exercifes 
when  forming  a  conftituent  part  of  the  animal 
fluids,  may  depend  on  the  proportion  which 
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it  bears  to  the  other  ingredients,  or  the  degree 
of  temperature  and  force  of  adion  to  which 
the  whole  has  been  expofed,  which  will  in**- 
creafe  or  diminifh  the  true  folvent  power  of 
this  liquid ;  and  poilibly  too,  on  the  order  iii 
which  the  other  contents  have  been  prefented 
to  it.  This  laft  circumftance  has  been  but 
little  attended  to  by  phyfiologifts,  and  yet  as 
we  muft  fuppofe  that  the  law^  of  chemical 
aflSinity  are  not  entirely  fuperfeded  by  the  liv- 
ing powers,  it  is  certainly  probable  that  the 
order  of  folution  of  the  different  contents  of 
the  common  animal  fluid,  may  in  fome  de« 
gree  affed:  the  refpeftive  proportion  of  the 
fubftances  diflblved. 

It  is  not  only  in  the  animal,  and  dill  more 
in  the  vegetable  fluids,  that  water  appears  the 
mo  ft  abundant  ingredient,  but  even  th^  iblids 
of  both  thefe  natural  productions  are  founds 
wheii  diforganized,  to  have  been  compofed 
moft  largely  of  aqueous  fluid,  but  altered  in 
it«  texture,  and  deprived  of  its  property  of 
fluidity,  by  the  union  of  a  very  fmall  portion 
of  other  matter,  aflfifted  by  the  gradual  procefs 
of  growth  and  evolution  from  an  organized 
.  body.     The  experiments  of  Van  Helmont^ 
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Tillct,  aftd  others,  have  abundantly  proved, 
that  by  far  the  greater  part  of  the  nutrition 
of  vegetables,  is  the  water  which  they  abforb 
from  the  earth  through  the  pores  of  their 
roots,  and  that  by  fubmitting  them  to  diftil- 
lation,  they  are  again  refolvable  for  the  moft 
part  into  water.  Some  plants  contain  much 
more  of  this  fluid  than  others,  the  aquatic 
more  than  thofe  that  grow  on  a  dry  foil,  and 
in  general  all  young  plants  more  than  thofe 
that  are  advanced  in  growth.  The  folid  wood 
cf  trees  is  indeed  compofed  of  a  confiderable 
quantity  of  carbonaceous,  earthy,  and  faline 
matter,  and  this  is  increafing  with  age  ;  but 
even  the  drieft  and  moft  compadl  wood,  fuch 
as  the  heart  of  oak,  when  converted  into 
charcoal,  lofes  during  the  procefs  full  three- 
fourths  of  its  weight,  which  is  almoft  entirely 
pure  water  {a).  The  willow  and  other  aquatic 
trees,  though  their  wood  exhibits  a  pretty  firm 
texture,  contain  only  about  a  fourteenth  part 
of  their  Weight  of  folid  matter,  all  the  reft  be- 
ing refolvable  into  water.  Grafs  lofes  in  dry- 
ing into  hay,  about  two-thirds  of  its  weight, 

♦ 

gi^d  even  the  dryeft  hay,  if  fubmitted  to  diftil- 

{a)  Watfoo^s  Chemical  Effnys* 
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lation,  yields  two-thirds  of  its  weight  of  pure 
water  (^).  As  the  animal  folids  are  all 
formed  out  of  vegetable  matter  directly  or 
indircdWy,  we  might  conclude  a  priori^  that 
the  aqueous  fluids  the  principal*  component 
part  of  vegetables,  would  alfo  enter  largely 
into  the  compofition  of  animal  fubftances ;  and 
this  is  found  to  be  the  cafe  by  adiual  experi-* 
menL 

It  appears  to  be  a  diftinguifhing  mark  of 
organic  matter,  that  in  it,  a  vaft  proportion  of 
mere  water  is  capable  of  being  fo  intimately 
united  with  other  fubftances  as  to  lofe  that 
fluidity,  which,  in  to  uncombiaed  ftate.  it 
aflumes  at  a  temperature  above  the  freezing 
point ;  and  of  giving  that  peculiar  elafticity^ 
flexibility,  and  cohefion,  which  are  fo  ncceflary 
to  a  body  that  is  to  pofFefs  the  powers  of  loco-, 
motion,  or  at  lead  to  be  furniflied  with  a 
fyftem  of  veffels  in  which  a  conftant  re-adion' 
of  parts  and  perpetual  internal  movements: 
»e  going  on,  without  deftroying  that  juxta- 
pofitioiv  which  is  necefTary  to  an  organic 
ftrudure.  A  mineral,  a  fimple  faline  body, 
qx,  in  fhort^  any  fubftance  that  is  not  an  im- 

(b)  Kirwan  on  M^ur^^ 
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mediate  conftituent  part  of  an  animal  or  ve« 
getable,  is  fcarcely  ever  fufceptible  of  any 
iaermediate  date  between  the  folid  and  the 
fluid  texture,  produced  by  an  union  with  any 
propdrtion  of  a  liquid  menftruum :  a  cryftal 
of  Glauber's  fait,  for  inftance,  though  it  con-r 
tains  half  its  weight  of  water,  is  neither  flex** 
ible  nor  elaftic ;  and  if  heated,  it  pafTes  im-« 
mediately  into  the  ft^te  of  folution,  owing  to 
the  increafed  folvent  power  of  its  water  of 
cryiUUization ;  but  the  glutinous  part  of  wheat 
flour,  though  dry  and  pulverulent,  no  fooner 
comes  into  contact  with  water,  than  it  abforhs 
a  part,  becomes  thereby  highly  duftile  and 
tenacious,  and  even  refufes  to  unite  with  an 
additional  quantity  of  the  fame  fluid,  except 
by  the  aflifkance  of  a  degree  of  heat,  ^which 
entirely  alters  its  original  properties* 

If,  therefore,  we  confider  water  either  as 
the  principal  folvent  for  all  tlie  alimentary 
matter  which  the  animal  body  perpetually 
receives  from  without,  or  as  the  bafis  of  all 
the  fccrctions  and  excretions  that  perform 
particular  fundions,  or  as  a  large  conftituent 
part  of  the  folids  of  every  denomination ;  if 
we  furvey  its  agency  ^  diffufed  through  every 
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tube  of  the  complicated  fyfteiti  of  an  orga-. 
nized  body,  or  condenfed  into  firm  but  flex- 
ible fibres,  we  fhall  have  no  hefitation  in  al- 
lowing it  a  high  place  among  thofe  important^ 
but  fimple  materials,  out  of  which  is  formed 
the  curious  and  interefting  ftrufturc  of  every 
j^qim^ted  being* 
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CHAPTER  II. 

ON  THE  FOREIGN  CONTENTS  OF 
MINERAL  WATERS. 

ATTEMPTS  to  fubjcft  to  analyfis  the 
various  mineral  fprings,  muft  foon  have  fol- . 
lowed  their  introdudlion  into  medicine,  ef- 
pecially  thofe  that  poiTeiTed  any  remarkable 
fenfible  properties;  and  accordingly,  many 
very  eminent  chemifts  have  directed  their 
attention  to  this  objed.  Here,  however, 
a  very  great  difficulty  prefented  itfelf  to  the 
chemifts  of  every  time,  down  to  the  period 
immediately  preceding  the  introduction  of 
the  modern  fyftem  of  chemiftry,  which  was 
the  great  volatility  of  the  moft  adive  con- 
tents in  many  of  the  moft  curious  and  power- 
ful waters,  which  efcaped  in  the  ftate  of 
gas,  during  the  evaporation  neceflary  to  ex- 
hibit in  a  folid  form  the  faline  and  earthy 
particles  that  were  held  in  folution.  The 
efcape  of  thcfe  gafes  could  not  but  be  no- 
ticed; and  even  fome  of  their  chemical  pro- 
perties, as  that  of  acidity  iix  fixed  air,  and 
the  fulphureous  nature  of  hepatic  air;  and 
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hence  we  find  the  terms  volatile  Jpirit  ofvi-- 
trioly  volatile  fulphur^  and  the  like;  hence 
too  the  very  perplexing^  difputes  concerning 
the  exiftence  of  fulphur,  where  the  odour 
and  other  properties  ftrongly  indicated  it,  and 
yet  where  none  could  then  be  prefented,  as  the 
refult  of  chemical  analyfis.  Modern  che- 
miflis,  by  flow  ftcpsj  and  by  improving  gra-^ 
dually  on  the  labours  of  their  predeceflTors, 
have  arrived  at  a  much  more  accurate  know^ 
ledge  of  thefe  fubtile  bodies;  and  by  im- 
provement in  chemical  apparatus,  have  been 
able  to  procure  them  in  a  ftate  of  purity,  to 
confine  them  in  proper  veflfels,  and  to  fubjedi 
them  to  examination  by  means  of  chemical 
re-agents ;  and,  to  complete  their  informa-* 
tion,  they  have  re-produced  them  from  other 
fources,  and  combined  them  with  water  in 
fuch  a  manner,  as  to  imitate  accurately  the 
gi^eater  part  qf  thofe  natural  waters,  that  firft 
led  to  the  inquiry. 

The  chemical  analyfis  of  mineral  waters  is 
therefore  become  a  complicated  fubje£t,  and 
is  one  that  is  jufUy  confidered  as  exercifing, 
in.  a  peculiar  degree,  the  (kill  and  induflry  of 
the  oneraron     As  it  embraces  a  number  of 
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Water  is  found  throughout  the  earth  in 
every  degree  of  purity  except  the  higheft^ 
far  fuch  is  never  procured  except  by  artificial 
diftiUation,  as  all  natural  waters  are  conftantly 
coming  into  contadl  with  fome  fubftancc, 
which  they  can  either  diflblvc  or  hold  fuf- 
pended.  Of  thefe  fubftances,  which  form 
the  foreign  contents  of  natural  waters,  feveral 
are  gafeous,  or,  more  properly  fpeaking,  they 
are  fimply  liquid,  when  diflblved  in  the 
-water;  but  or^  expofure  to  heat,  or  often 
merely  to  air,  they  readily  feparate  from  this 
fluid,  afTume  the  form  of  a  gas,  and  mix 
undiftinguifliably  with  the  atmofphere.  It  is 
to  be  obferved,  that  all  the  gafeous  contents 
are  expelled  by  boiling  for  about  ten  minutes, 
and  almoft  all  give  very  perceptible  fenfible 
properties  to  water,  when  in  confiderable 
proportion. 

Of  thefe  the  firft  to  be  mentioned  is, 

I . — Common  or  atmofpberical  air. 

Water  very  readily  diifolves  at  a  moderate 
temperature  a  fmall  portion  of  this  air,  but  part» 
with  it  at  either  the  boiling  or  freezing  point. 
The  fame  happens  in  part,  when  the  preffurc 
of  the  atmofphere  is  removed  by  means  of  the 
air-pump.    Moil  natural  waters  contain  a 
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fmall  quantity  of  common  air,  but  fddpm 
more  than  -^  of  their  bulk,  as  Bergman  ob^ 
ferves.     This  air  is  indeed  for  the  moft  part 
compofed  of  rather  a  large  proportion    of 
oxygen  than  that  of  the  atmofphere;  and  it 
is  by  means  of  this,  that  the  refpiration  of 
fifhes  is  carried  on  through  the  medium  of 
their  gills ;  whence  thefe  animals  perifh  fronx 
fuSbcation  in   water  that  has  been  firefhly 
boiled  or  diftilled,  or  that  is  impregnated  with 
a  non-refpirable  gas.     Water  that  has  been 
deprived  of  its  air,  foon  regains  it  by  (imple 
expofure  to  the  atmofphere.  Air  gives  a  fenfi- 
ble  tafte,  or  at  lead  impreffion,  on  the  tongue, 
when  united  with  water,  for  it  renders  this 
liquid  more  frefh  tafted  and  brifk ;  and  when 
expelled,   the  water  has  a  flat  infipid  tafte, 
and  has  long  been  under  diirepute  for  lying 
heavy  on  the  ftomach*,  and  even  producing 
fcrophulous  tumours  and  obflrudions. 

*  There  can  be  Jittle  doubt  but  that  this  opinion  arofe  from 
the  fuppofed  leyity  which  air  gare  to  water  when  united  with  it» 
which  has  been  an  opinion  handed  down  from  the  time  of  Hip» 
pocrates ;  and  therefore  that  water,  deprived  of  air,  was  adhiallj 
hearier,  and  hence  more  liable  to  form  obfh-udlions.  This  is  one 
of  the  many  prejudices  that  have  been  remored  by  adhial  expe- 
riments; for  of  all  waters,  that  which  has  the  lead  fpecific  gra- 
Yity»  b  perfedly  pure  dUlilled  water^  which  b  as  free  from 
fafeotts  as  from  folid  contents. 
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ber  of  mineral  waters,  and  the  difcovery  of 
its  chemical  properties  has  cleared  up  a.  great 
many  difficulties  that  flood  in  the  way  of 
former  chemifts.  Water,  at  a  moderate  tem- 
perature, will  readily  take  up  its  own  bulk 
of  carbonic  acid  gas,  and  becomes  thereby 
bright  and  fparkling  to  the  eye,  acidulous 
and  gently  pungent  to  the  tafte,  and  fends 
off  numerous  bubbles  when  fliaken  or  mo- 
derately heated.  Water  thus  acidulated,  or 
even  long  before  it  acquires  thcfe  fenfible  pro- 
perties, is  capable  of  diffblvlng  feveral  earths, 
efpecially  time  and  magnelia,  and  a  few  me- 
tals, of  which  iron  is  the  only  one  that  is  met 
with  in  the  medical  fprings.  The  adhelion 
of  the  carbonic  acid  to  the  water  is  very 
weak,  fo  that  it  may  be  all  driven  off  in  a 
gafeous  form  by  boiling  for  about  a  quarter  of 
an  hour;  and  whilft  the  acid  gas  is  flying  off*, 
BSte  earths  or  iron  which  it  had  difl'olved,  are 
IP^radually  precipitated  in  a  pulverulent  form ; 
the  former  as  a  white  powder,  the  latter  as  a 
light  brown  ochre.  Water,  ftrongly  acidu- 
piated  with  carbonic  acid,  fometimes  exerts  a 
pnd  of  intoxicating  power,  when  largely 
haak.     It  proves  fatal  to  tithes  and  Ibme  in- 
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feds,  in  the  fame  manner  as  an  atmofphere  of 
fixed  air  fuffocates  other  animals.  The  tefts 
for  this  acid  when  diflblved  in  water,  are- lime 
water,  litmus  tin£kure,  and  fometimes  the 
flronger  mineral  acids.  The  lime  is  imme- 
diately precipitated  out  of  lime  water  in  the 
form  of  chalk,  by  the  carbonic  acid,  but  an 
excefs  of  this  acid  re-diflblves  the  lime  j  and 
therefore  to  apply  this  teft,  the  lime  water 
ihould  be'  in  equal  quantity  with  the  acidu- 
lated water.  Tindure  of  litmus,  diluted  fo 
"^as  to  be  of  a  faint  blue,  is  reddened  by  this 
water  as  by  every  other  acid ;  but  to  prov  e 
that  the  rednefs  is  produced  by  the  carbonic 
acid,  the  water  ftiould  occafion  no  change  of 
colour  after  it  has  been  boiled,  and  the  car- 
bonic acid  expelled*^  Laftly,  any  of  the 
ftronger  acids,  (the  fulphuric  for  inftance)  will 
produce  copious  bubbles  of  air  when  dropped 
into  water  that  contains  much  carbonic  acid. 


^  The  test  by  litmus  is  very  delicate.  If  a  very  little  of  this 
^olovriag  liquor^  diluted  to  a  faint  blue,  be  agitated  in  a  large 
|>hial  preyioufly  filled  ydth  air  from  the  mouth,  the-  blue  will  be 
fenlibly  changed  into  a  faint  red,  as  will  appear  by  comparing  it 
with  another  portion  of  the  fame  litmus  liquor  referred  for  com- 
parifbn:  yet  the  air  expelled  from  the  lungs  is  not  estimated  ta 
contain  in  general  more  than  5  or  6  per  cent,  of  carbonic  acid. 


'  X 
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The  procefs  of  the  difcovery  of  this  ga- 
feous  r^id  and  its  remarkable  properties,  was 
Very  gradual.  The  briflc  lively  tafte,  and 
fparkling  appearance  of  the  ftrongly  addulated 
Waters,  fuch  as  the  Spa  or  Pyrmont,  werd 
foon  noticed,  as  well  as  the  readinefs  with 
which  the  gas  efcaped,  and  the  confeq[uent 
lofs  of  fenfible  qualities.  Then,  as  feveral 
ftfbflances,  efpecially  oxyd  of  iron,  were 
often  found  to  be  precipitated  along  with  the 
expulfion  of  the  gas,  it  was  rightly  inferred, 
that  it  was  this  fubftance  which  held  them  in 
folution ;  and  this  circumftancc,  added  to  the 
fenfible  acidity  of  thefe  natural  waters,  gave 
rife  to  the  opinion  that  the  gas  was  a  fpecies 
of  vitriolic  acid,  or  a  volatile  imperfedl  vitriol^ 
which  term  is  often  to  be  found  in  the  nu- 
merous writers  that  made  their  experiments 
.  before  the  difcovery  of  the  true  nature  of  the 
carbonic  acid  gas  was  cfFedied.'  The  compounds 
of  this  acid,  with  the  feveral  alkaline,  earthy, 
or  metallic  bafes,  form  the  clafs  of  carbon  at s^ 
(carbonat  of  lime,  for  inftance,  or  ehalk)  fe- 
veral of  which  will  come  under  notice  as 
fubftances  interefting  to  the  chemift  or  phy- 

fician. 

D  2 


32 


^.^-^Hydrogen  Gasy  or  Inflammahle  Air. 

This  gas  is  by  itfelf  fcarcely  foluble  in  water, 
and  is  never  procured  alone  from  any  mineral 
water,  but  is  fometimes  found  united  with  the 
carbonic  acid,  forming  the  carbonated-bydrtH 
gerty  or  heavy  inflammable  air;  and  much  more 
frequently  holding  fulphur  in  folution,  con- 
ftituting  the  next  gas  which  we  fhall  mention. 
Hydrogen  gas,  has  in  a  few  cafes,  been  con- 

* 

founded  with  azotic  gas,  from  which,  how- 
ever, it  entirely  differs  in  chemical  properties. 

\s^Sulphurated  Hydrogen  Gas^  or  Hepatic  Air. 

This  gas,  which  confifts  of  fulphur  held 
in  folution  by  hydrogen  gas,  is  one  of  very 
confiderable  importance,  and  is  found  copi- 
oufly  in  all  thofe  natural  waters  which  emit 
that  peculiar  offenfive  odour,  that  has  been 
compared  to  the  fmell  of  rotten  eggs,  or  ra- 
ther, to  the  fcourings  of  a  foul  gun  barrel. 
It  is  contained  fparingly  in  many  ftanding 
wells  that  are  not  much  frequented,  wTiere 
the  charafteriftic  fmell  is  only  perceived  on 
agitating  the  water,  as  by  dipping  the  bucket 
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in  it.  This  air  is  produced  naturally  by  the 
fpontaneous  decompofition  of  pyrites,  and 
may  readily  be  procured  by  pouring  any  of 
the  mineral  acids  on  alkaline  or  calcareous  liver 
of  fulphur,  or,  according  to  Scheele*s  me- 
thod, by  making  an  artificial  pyrites  by 
fufing  together  iron  and  fulphur,  and  adding 
to  it  dilute  fulphuric  acid.  This  gas,  when 
pure,  burns  with  a  blue  flame  at  the  point  of 
conta£t  with  the  atmofphere,  and  when  pre- 
vioufly  mixed  with  common  air  or  oxygen, 
it  explodes  with  a  lighted  match.  In  either 
cafe  it  depofits  fulphur  during  combuftion* 
Water,  at  a  medium  temperature,  will  abforb 
from  j.  to  -J;  of  its  bulk  of  this  gas,  and  by 
long  continued  agitation,  may  be  made  to  take 
up  nearly  twice  its  bulk  {a).  Water,  thus  im- 
gregnated,  has  the  following  properties:  it 
has  a  flrong  oflTenfive  fmell,  a  taile  fom^what 
fweetifli,  and  generally  appears  rather  turbid. 
It  flightly  rendens  litmus,  but  does  not  afie^t 
lime  water.  It  precipitates  of  a  reddifh 
brown,  which  afterwards  turns  black,  the 
metals  out  of  various  metallic  folutions,  ef- 

(j)  Kirwan  on  IvCocral  Waten* 
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pccially  thofe  of  lead,  filver,  and  mercury  | 
and  blackens  the  furface  of  regulinc  filver  or 
mercury,  when  they  have  been  immerfed  for 
feveral  hours.  It  forms  a  yellow  precipitate 
with  the  folutions  of  arfenic,  Thcfe  changes 
oh  metallic  furfaces  of  folutions,  are  owing 
to  the  union  of  the  fulphur  with  the  metal, 
and  they  are  ufed  as  the  mod  accurate  tefts 
of  the  prefeiice  of  this  gas.  A  few  drops  of 
ftrong  nitrous  acid,  poured  into  this  hepatic 
water,  at  once  reprefles  the  ofFenfive  fmell,' 
renders  the  mixture  piorc  turbid,  and  caufes 
the  fulphur  to  be  gradually  depofited.  The 
oxygenated  marine  acid  has  the  fame  efFe<3:, 
but  if  added  to  excefs,  it  acidifies  the  fulphur, 
and  thus^  inftead  of  fulphur  being  depofited, 
fulphuric  acid  is  produced.  The  adhefion  of 
the  fulphur  to  the  hydrogen  and  water  is  very 
weak;  for,  hepatic  water  becomes  turbid, 
lofes  its-fmell  on  expofure  to  air,  or  partly  if 
kept  clofely  corked,  and  pure  fulphur  is  de- 
pofited.  This  is  the  origin  of  the  fulphure^ 
ous  pellicles  that  are  found  in  the  channels  in 

« 

which  this  water  flows,  or  lining  cafks  and 

other  veflTels  in  which  it  is  ufually  conveyed. 

•    Water,  when  heated  to  80^  or  90%  can  with 
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difficulty  be  made  to  diflblve  any  of  thi$  gas ; 
and  hence,  to  procure  it  for  the  purpofe  of 
afcertaining  its  quantity,  it  fhould  be  received 
over  warm  water.  Several  hot  fpriogs  contain 
this  gas  in  abundance,  and  it  is  often  found  in 
conjundlion  with  carbonic  acid.  When  taken 
internally,  the  fulphuteous  particles  feefcx  to 
pervade  the  whole  fyftem,  ^and  'even  will,  in 
time,  tarnifh  any  filver  that  is  worn  in  the 
pocket. 

5.-; — Azotic  Gasj  or  Pblogijiicated  Air. 

The  exiftence  of  this  fubftance,  in  combina- 
tion with  a  few  natural  waters,  has  been  fully 
afcertained  by  fkilful  and  accurate  chemlfls. 
It  is  always,  however,  found  only  in  a  fmall 
quantity,  as  water  exerts  but  little  folvent 
power  over  this  gas.  Its  adhefipn  to  water 
appears  to  be  loofer  than  that  of  any  other 
gafeous  body,  for  it  is  readily  expelled  on 
the  firft  impreffion  of  the  heat  iifed  to  colle<9: 
aeriform  fubftances  from  mineral  waters.  In 
fome  fprings  that  contain  this  gas,  a  large 
quantity  of  it  comes  up  along  with  the  water, 
rifes  throu^  it  unmixed,  and  may  readily 
b$  colleded  by  any  inverted  veflel  held  over 
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the  fountain  head.  Azotic  gas  does  not.  ap- 
pear to  give  any  fenfible  properties  to  the 
water  with  which  it  may  be  combined^  nor 
is  there  any  re-agent  that  we  are  acquainted 
with,  which  will  indicate  its  prefence  when 
difTolved ;  but  it  is  a  fubflance  that  requires 
to  be  mentioned,  as  it  gives  a  peculiarity  of 
compofition  to  a  few  mineral  waters  that 
poflefs  a  high  reputation. 

Thefe  are  the  gafeous  fubftances  that  hav? 
been  hitherto  found  in  mineral  waters  j  they 
ail  have,  in  common,  the  property  of  re-aflu- 
ming  the  aeriform  ftate,  by  the  application  of 
heat,  and  it  is  then,  for  the  moft  part,  that 
their  refpedive  quantities   are   eftimated  by 

■ 

procefles  which  belong  properly  to  pneumatic 
chemiftry.  Of  thefe  gafes,  there  are  two,  the 
fulphurated  hydrogen,  and  the  carbonic  acid, 
which  are  by  far  the  moft  important  in  a 
medical  and  chemical  view,  as  materially  con- 
tributing to  the  peculiarity  of  compofitionj^ 
and  to  the  medicinal  properties  of  the  mineral 
water  of  which  they  are  component  parts. 
The  carboqic  acid  likewife  ads  as  a  chemical 
agent,  on  other  compound  ingredients  in  thefe 
waters,  and  thus  will  often  come  into  further 
Qotice  in  fomeyrbat  of  a  difierent  charader. 
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CALCAI^EOUS    SALTS. 

Lime  is,  of  all  the  earths,  that  which  is  moft 
generally  contained  in  miqeral  waters  of  altnoft 
jevery  defcription;  for  there  are  few  fprings 
which,  during  fome  part  of  their  fubter- 
ranean  courfe,  have  not  an  opportunity  of 
coming  in  contact  with  calcareous  earth,  and 
there  is  nonq  which  appears  to  be  fo  readily 
foluble  in  a  variety  of  meqflrua.  There  are 
three  calcareous  falts  which  ^e  chiefly  found 
in  mineral  waters,  the  garbonat,  ibtphat,  and 
muriat  of  lime,  formed  by  the  union  of  this 
earth  with  the  three  refpedive  acids,  the  car- 
lK>mc,  fulphuric,  and  muriatic,  which,  in  fa(3:, 
;u:e  the  fole  acids,  or  nearly  fo,  that  are  me( 
V  ^^th  in  natural  fprings. 


6. — CfLrbonat  ofUme. 

* 

The  ^ircumftances  of  the  folution  of  lime 
in  the  carbonic  acid,  deferve  fome  attention. 
Lime,  in  its  pure  (late,  is  readily  and.com- 
pletely  foluble  in  about  700  times  its  weight' 
of  water,  at  the  temperature  of  60%  forming 
<:ommon  lime  water :  the  fame  earthy  when 
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fully  faturated .  with  carbonic  acid,  is  alfo 
equally  foluble  in  water ;  but  when  only 
partially  faturated,  it  remains  entirely  info- 
luble,  and,  in  this  ftate,  it  forms  the  folid 
carbonat  of  limey  or  chalk.  This  is  the 
ftate  to  which  lime  fpontaneoufly  tends 
when  expofed  to  the  air  in  either  folution ; 
in  the  one,  by  abforbing  carbonic  acid  from 
the  atmofphere,  in  the  other,  by  giving  off 
into  the  furrounding  air  its  excefs  of  this 
acid ;  and  in  either  cafe  the  carbonat  of  lime 
is  precipitated  as  phalk.  The  fame  happens 
when  carbonic  acid  is  added  in  any  way  to 
lime  water,  as  when  lime  water  is  added  to  a 
carbonated  folution  of  lime.  Water,  con- 
taining any  quantity  of  carbonic  acid,  will 
diffolve  as  much  chalk  as  is  equal  to  the 
weight  of  the  acid,  if  the  latter  be  in  confide- 

0 

table  proportion  to  the  water,  but  will  diffolve 
about  twice  as  much,  if  the  water  be  but 
weakly  impregnated  with  this  acid,  as  Kirwan 
obferves.  This  is  one  fource  of  bardnefs  in 
.  waters,  but  is  readily  got  rid  of  by  boilings 
which  drives  off  the  excefs  of  carbonic  acid, 
and  thus  caufes  the  chalk  to  be  precipitated ; 
hcwe  the  earthy  pruftj^  oxjurr^  on  kettles  in 
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which  hard  water  has  been  boiled  for  a  num* 
ber  of  times.  Some  natural  waters  contain 
an  unufual  quantity  of  this  calcareous  earth, 
which  is  rapidly  depoiited  as  foon  as  they 
become  cxpofed  to  the  air,  and  thereby  giv^ 
jin  earthy  lining  to  every  tube  through  which' 
they  flow,  and  encruft  with  the  fame  material 
every  fubftance.  that  accident  or  defign  may 
put  in  their  way.  Of  this  kind  are  the  va- 
rious petrifying  fprings,  that  form  part  of 
the  natuial  curiofities  of  fcveral  mountainous 
diftridts,  and  have  been  applied  to  ufe  in  a  very 
ingenious  manner  at  the  baths  of  Sf.  Philip, 
in  Tufcany,  {a)  and  ftill  more  extenfively  at 
Gualecavelica,  in  Peru.  The  tefts  of  carbonat 
of  lime  diffolved  in  water,  are  not  quite 
decifive,  except  recourfe  be  had  to  boiling 
the  water,  and  examining  the  nature  of  the 
precipitate  which  is  thereby  produced.  The 
piqft  delicate  re-agent  for  this  earthy  fait,  is 
Brazil  wood,  the  bright  red  of  which  is  chang-r 
ed  to  a  blue ;  but  the  fame  change  is  produced 
by  any  alkali.  Syrup  of  violets  is  like  wife  ren^ 
dered  gteen  by  this  fait,  as  well  as  by  alkalies. 

/a)  For  a  rety  interefting  account  of  this  manufa^urey  fee  the 

Journ«^  de  Phyfiq*e,  for  1776, 
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7* — Sulpbat  of  Lime,  Gypfuniy  or  Selenlte, 

This  is  one  of  the  commoneft  of  all  fhe 
earthy  fahs  that  are  found  in  natural  fprings^ 
and  generally  accompanies  every  faline  ful>- 
ftance  except  where  there  is  an  excefs  of 
alkali.  It  is  almoft  invariably  found  in  con- 
jundion  with  carbonat  of  lime,  and  hence, 
the  calcareous  depofitions,  petrifadions,  and 
the  like,  frequently  contain  a  fmall  admixture 
of  felenite. 

Sulphat  of  lime  is  a  fait  very  fparingly  fo- 
luble  in  water,  requiring  500  times  its  weight 
of  that  fluid  for  its  folution,  and  gives  it  very 
little  taftCf  but  imparts  that  rough  and  harfh 
feel  to  the  fingers  and  tongue,  which  cha- 
radlerifes  the  infipid  bard  waters.  This  quality 
of  hardnefs  is  very  inconvenient  in  domeftic 
purpofes,  as  the  felenite  decompofes  or  curdles 
fo^,  owing  to  a  mutual  feparation  of  the  ingre- 
dients of  each;  the  oil  of  the  foap  uniting  with 
the  lime  into  curdy  infoluble  flakes,  and  its 
alkali  combining  with  the  fulphuric  add.  Se- 
lenitic waters  are,  however,  in  general,  clear 
and  well  tafted.    When  fuch  a  water  b  eva^ 
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porated,  the  earthy  fait  gradually  falls  to  tht 
bottom  in  the  form  of  grey  fcales,  in  propor- 
tion as  the  water  which  held  it  in  folution  is 
diflipated;  but  mere  boiling  will  not  produce 
this  precipitation,  as  it  does  with  carbonat  of 
lime.  Hence  it  is,  that  hard  waters  which  have 
been  employed  for  moft  culinary  purpofes^  for 
making  tea  or  brewing  malt  liquors,  remaia 
equally  felenitic  after  thefe  procefles  as  before. 
Sulphat  of  lime  is  not  certainly  deteded  by 
any  fingle  ted;  but  its  component  parts,  lime 
and  the  fi^lphuric  acid,  may  be  afcertained  fe- 
parately  by  different  re-agents.  Every  earthy 
fait  will  curdle  foap,  but  when  an  infipid 
water  produces  this  dFed,  we  may  in  general 
infer  the  prefence  of  fulphat  of  limej  almoft 
all  the  other^arthy  falts  having  a  very  fenfiblc 
taile.  Spirit  of  wine,  which  will  precipitate 
every  fait  with  the  fulphuric  acid  out  of  the 
water  in  which  it  is  difTolved,  if  fufficiently 
concentrated,  poflefles  this  power  to  a  remark- 
able extent  with  fulphat  of  lime;  for,  a$ 
Kirwan  obferves,  it  will  immediately  preci- 
pitate one  grain  of  this  earthy  fait  out  of  looo 
grains,  or  about  two  ounces  of  water  j  and 
therefore  this  is  a  teft  of  confidcrable  delicacy. 
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t.^—Muriat  of  Ume^ 

The  fait  produced  by  the  union  of  lime 
with  the  muriatic  acid,  is  found  in  a  great 
variety  of  fprings,  efpecially  in  the  brine 
fprings,  where  it  is  a  troublefome  ingredient. 
It  is  bitter  to  the  tafte,  very  foluble  both  in 
water  and  fpirit  of  wine,  and  very  deliquef* 
cent.  It  is  almoft  always  accompyied  with 
fait,  from  which  it  is  with  difficulty  feparated 
in  manufaduring  this  article.  The  great 
bittemefs  of  fome  fait  waters,  fuch  as  thofc  of 
the  Dead  Sea,  is  owing  to  the  muriats  of 
lime  and  of  magnefia,  and  not  to  bitumen^ 
as  was  erroneoufly  fuppofed.  Muriat  of 
lime  is  not  difcoverable  with  certainty  by  any  * 
fingle  teft* 

In  all  the  falts  with  the  bafis  of  lime,  this 
earth  is  precipitable  from  any  combination  by 
the  oxalic  acid,  or  acid  of  fugar.  This  acid 
unites  with  the  lime,  and  forms  a  compound, 
which,  being  nearly  infoluble  in  wa.ter,  falls, 
to  the  bottom  of  the  liquori  and  by  colledingi 
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drying,  and  weighing  this  precipitate,  the 
weight  of  the  pure  lime  may  be  inferred. 
Lime  is  not  precipitated  from  its  acid  folu- 
tions  by  pure  ammonia,  which  is  an  impor- 
tant circumftance  in  analyfis,  as  it .  :s  thereby 
diftinguifhable  from  magnefia  and  aluminous 
earth,  which  are  both  feparated  from  their 
acids  by  cauftic  volatile  alkali.  But  the  mild 
or  carbonated  ammonia,  will  decompofe  all 
the  earthy  falts  by  double  affinity,  the  alkali 
uniting  with  the  acid  of  the  earthy  fait,  and 
the  carbonic  acid  with  its  earth ;  and  as  the 
cauftic  ammonia  is  highly  difpofed  to  attraA^ 
carbonic  acid  from  the  air,  when  ufed  as 
a  re-agent,  it  fhould  be  mixed  in  a  phial 
with  the  folution  to  be  examin^,  and  clofcly 
corked. 


MAGNESIAN    SALTS« 


Magnefia  is  an  earth  that  is  found  almofl 
as  widely  difFufed  in  the  mineral  waters 
of  different  countries  as  lime  is,  but  ge- 
nerally not  in  fuch  quantities.  We  have 
no  inftance   of  magnefian  depofitions  from 
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(jprings,  to  an  extent  nearly  equal  to  the 
calcareous «  Magneiia  is  found  in  union 
with  the  Tame  acids  as  lime^  and  fome  of  the 
falts  of  the  dne,  refemble  much  in  fome  pro- 
perties thofe  of  the  other^ 

^.^^■-Carionat  ofMagnefia. 

Water,  faturated  with  carbonic  acid,  is  ca-^ 
pable  of  diffolving  xfo  of  i^  weight  of  the 
pulverulent  carbonated  magnefia,  and  hence 
the  folubility  of  this  earth  is  greater  than  that 
of  lime.  Magnefia,  even  in  the  foUd  date,  when 
fully  faturated  with  carbonic  acid,  is  foluble  in 
water  without  any  excefs  of  this  acid.  Hence 
it  is,  probably^  that  this  earth  is  not  fo  readily 
feparable  from  water  by  mere  boiling,  as  lime^ 
but  continues  to  be  depofited  in  minute  quan- 
tities during  the  whole  procefs  of  evaporation. 
It  is  always  accompanied  with  carbonated 
lime  in  natural  waters^  and  hence  the  firft 
ebullition  of  this  water  for  a  few  minuteSf 
precipitates  all  the  lime,  and  the  greater  part 
of  the  magnefia.  Carbonated  magnefia  pro- 
duces the  fame  change  upon  Brazil  wood  and 
fyrup  of  violets  as  carbonated  lime. 
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\o,—^Sulpbat  of  Magnefta^  Epfom  Salt^  or 

Bitter  Purging  Salt. 

» 

The  moft  important  of  the  magneflaa 
falts,  is  formed  by  the  union  of  that  earth 
with  the  fulphuric  acid.  This  fait  is  readily 
foluble  in  water,  byt  not  in  fpirit  of  wine, 
is  cryftallizable  but  fomewhat  deliquefcent, 
has  a  ftrongly  bitter  and  faline  tafle,  and 
in  a  moderate  dofe  proves  purgative.  It  was 
firft  difcovered  in  a  well  at  Epfom,  whence 
its  name ;  and  ,has  been  found  in  a  great  va- 
riety of  faline  fprings,  almoft  always  combined 
with  Glauber's  fait  and  felenite,  often  with  a 

« 

chalybeate,  and  frequently  in  fuch  quantities 
as  to  render  the  water  that  contains  it  fenfibly 
purgative  in  a  moderate  dofe.  Almoft  all  the 
natural  purging  waters  owe  their  property  to 
this  fait  combined  with  fulphat  of  foda.  Sul- 
phat  of  magnefia  abounds  in  many  parts  of 
Spain  and  Bohemia,  but  the  large  quantity  of 
this  fait  that  is  ufed  in  medicine,  either  as  a 
purgative,  or  in  the  preparation  of  common 
magnefia,  is  prepared  from  the  refufe  fait  of 
fca  water,  after  the  common  fait  has  been  ex- 
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traded  {a).  There  is  no  (ingle  teft  to  difcover 
this  fait,  and,  in  procuring  the  contents  of  any 
water  which  contains  this  fait  along  with  ful- 
phat  of  foda,  or  Glauber's  falt^  it  is  not  poffi- 
ble  to  feparate  them  entirely  by  mere  cryftal- 
lization,  as  they  have  nearly  the  fame  folubility 
in  water,  and  form  of  cryftals.  Lime  water 
will  diftinguifh  the  one  from  the  other^  by 
decompofing  the  fulphat  of  magnefia,  but  not 
the  fulphat  of  foda.  For  the  purpofes  of  me* 
dicine  it  is  feldom  requidte  to  feparate  them^ 
aA  their  effeds  are  fo  much  alike* 

1 1. — 'Muriat  of  Magnejia. 

» 

This  is  a.  fait  difficult  to  be  cryftallized* 
very  foluble  in  water  and  in  alcohol,  very 
deliquefcent,  of  a  naufeous  bitter  and  faline 
tafle;  is  found  in  various  brine  fprings,  and 
forms  a  confiderable  part  of  the  faline  con- 
tents of  fea  water.  It  is  this  fsdt  which 
gives  the  bittemefs  to  fea  water,  and  as  it 
does  not  eafily  cryllallize,  it  remains  in  the 
mother  liquor^  M  it  is  called,  or  the  liquid  re- 
fitluum,  after  the  common  fait  has  been  fepa* 

(a J  See  the  aote  to  the  Bext  article^ 
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rated  in  a  folid  forni)  during  thofe  procefTes  in 
which  fea  water  is  boiled  down^  or  othcrwife 
evaporated  to  obtain  its  fait  (^i).  In  feparat- 
ing  different  falts  for  the  purpofe  of  analyfis^ 
advantage  is  occafionally  taken  of  the  property 
of  fome,  (fuch  as  the  muriated  magnefia)  to 
attraf):  moifture  from  the  air,  and  run  into  a 
liquid  Hate,  whilft  others  (fuch  as  common 
ialt)  remain  permanent  in  the  air.  Muriated 
magnefia  is  not  indicated  by  any  fingle  tefL 

In  all  the  magnefian  falts,  this  eajrth  is 
precipitated  by  cauflic  ammonia^  and  thus 
diflinguifhed  from  lime;  it  differs  from  alu- 
minous earth,  in  the  readinefs  with  which 
this  decompofition  takes  place,  as  well  as  in 

(a)  In  fome  parts  of  the  kingdom  on  the  fea  coaft,  efpecially 
at  Lymington  in  Hampfhire^  the  culinary  fait  Is  obuined  from 
fea  water  by  firft  ezpofing  the  frefh  brine  to  the  air  io  (hallow 
fqoare  pits  lined  with  hard  clay,  by  which  it  lofes  much  of  its 
fliperflaous  water,  and  the  faline  folution  becomes  proportionably 
concentrated.  The  brine  is  afterwards  boiled  down  and  clari- 
fied, dil  it  yields  the  muriated  fodar  in  a  (late  of  purity.  The 
mariated  m^gneda  that  remains,  is  then  decompofed  by  means  of 
green  yitriol,  and  fulphat  of  magnefia  and  muriat  of  iron  are 
formed.  The  Epfom  Ialt  is  then  obtained  in  a  crydallized  ftate, 
feparate  firom  the  iron,  and  other  impurities  of  (he  refidiium  of 
the  brine^  and  exported  fot  fale. 

JS    2 
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the  eafe  with  which  the  magnefian  precipitate 
is  foluble  m  cold  dilute  fulphuric  acid. 

ALUMINOUS    SALTS. 

Salts,  with  the  bafis  of  alumine,  or  the 
earth  of  pure  clay,  are  but  rarely  feund 
in  any  mineral  waters.  Aluminous  earth 
has  been  found  in  folution  with  the  three 
acids,  that  art  moft  commonly  joined  to  the 
two  preceding  earths,  the  carbonic,  fulphuric, 
and  muriatic,  but  none  requires  particular 
notice  except  the 

12. — Sulpha t  of  Alumlne^  or  Common  Alum. 
This  fait  is  foluble  in  its  own  weight  of  boil- 

■ 

ing  water,  but  requires  a  much  larger  propor- 
tion of  cold  water.  It  readily  forms  csyftals, 
permanent  in  the  air,  and  has  an  acid  and  very 
aftringent  tafte.  Alum  poffefles  naturally,  an 
excefs  of  acid,  which  is  neceffary  to  the  con- 
ftitution  of  this  fait,  and  therefore  it  fhews 
with  different  re-agents  the  fame  appearances 
as  an  uncombined  acid.  Alum  is  but  rarely 
contained  in  mineral  waters,  and  is  generally 
found  aflbciated  with  fulphat  of  iron.     It  is 
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produced  by  the  fpontaneous  decompofition 

of  aluminous  pyrites  (a  natural  union  of  ful- 

phur  and  aluminous  earth),  and  as  this  earthy 

« 

mixture  is  generally  combined  with  iron 
'  pyrites,  any  fpring  of  water  that  flows  in  the 
neighbourhood,  will  hence  contain  both  alum 
and  vitriolated  iron.  It  (hould  be  remarked, 
that  the  term  aluminous  has  often  been  applied 
indifcriminately  to  any  very  hard  water,  which 
has  a  harfli  tafte,  and  readily  curdles  foap. 

ALKALIES. 

Of  the  three  alkalies,  there  is  but  one, 
the  mineral  alkali,  which  is  at  all  abundant 
in  mineral  waters,  either  in  combination  with 
a  fixed  acid,  or  with  the  carbonic.  It  is  only 
in  the  latter  cafe  that  it  fhews  alkaline  pro- 
perties to  the  tafte,and  with  different  re-agents# 

1 3*- — Carbonat  of  Soda^  Natron^ 
or  Mild  Mineral  Alkali. 

This  alkaline  fait  is  found  very  partially, 
but  fpmetimes  in  vaft  quantities.  The  moft 
remarkal)le   waters  .that  contain  this  alkali 
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are  thofe  of  certain  lakes,  efpecially  the  na- 
tron lakes  in  Upper  Egypt*  It  is  here  often 
mixed  with  common  falt^  and  they  both  are 
largely  diflblved  in  the  water,  and  form  a 
cruft  of  feveral  feet  in  thickne(3  at  the  edge  of 
the  lake,  owing  to  the  copious  evaporation 
of  their  water  of  folution,  effected  by  a  tro- 
pical fun.  Befides  thefe  large  refervoirs  of 
this  valuable  alkali,  there  are  fome  fprings  in 
different  countries  which  contain  it  in  fmall 
quantities,  but  enough  to  receive  thereby 
very  fenfiblc  properties,  and  it  is  often  fuper- 
faturated  with  carbonic  acid.  The  valuable 
waters  of  Seltzer  are  of  this  kind,  and  they 
therefore  fhew  at  the  fame  time  the  tefts  of  an 
acid  and  an  alkali.  The  alkalies,  either  pure 
or  carbonated,  will  turn  fyrup  of  violets  green, 
and  BrazU  vrood  purple;  in  which  properties 
they  are  imitated  by  the  carbonats  of  lime 
and  magneiia ;  but  the  diRinguifliing  teil  of 
an  alkali  is,  to  turn  the  yellow  of  turmeric  to 
an  orange  or  brick  red,  which  the  carbonated 
earths  will  not  do.  Carbonated  foda  is  rea- 
dily procured  from  its  folutions  by  evapora- 
tion and  cryftallization ;  or,  the  quantity  of 
ttncombined  aikaU  in  any  walbr  may  be  de« 
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termined  by  faturating  it  with  an  add  of 
known  ftrength,  and  eflimating  the  quantity 
ncccflary  for  that  purpofe, 

14. — Carbonat  of  Ammonia^  or 
Mild  Volatile  Alkali. 

This  alkali  is  likewife  met  with  in  a  few 
fprings,  though  very  rarely.  It  is  fufpeded 
to  originate  in  all  thefe  cafes  from  fome 
decompofed  animal  or  vegetable  matter ;  and 
this  is  very  probable^  as  all  the  ammonia 
which  is  procured  artificially,  has  its  origin 
froni  the  vegetable,  or,  more  efpecially,  the 
animal  kingdom.  Carbonat  of  ammonia  is 
ieidom  contained  in  any  water  fb  largely  as 
to  be  immediately  perceptible  to  the  fenies, 
or  even  to  chemical  teds ;  but  as  it  is  readily 
volatilized  by  a  moderate  heat,  it  may  be 
brought  into  a  concentrated  form  by  boiling 
any  water  in  which  it  is  diflblved,  when  the 
amnvbnia  rifes  along  with  the  firft  aqueous 
vapour,  and  is  entirely  condenfed  in  the  firft 
portion  that  is  diftilled.  This  will  then  give 
the  ufual  tefts  of  the  volatile  alkaK,  fuch  as 
precipitMkig  a  folution  of  fulphat  of  copper. 
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sgid  re'diiTolvlhg  the  oxyd  of  copper  into  a 
blue  liquor. 

ALKALINE  NEUTKAL  SALTS. 

Of  all  the  neutral  falts  which  chcmiftry  is 
able  to  exhibit,  by  the  cqmbination  of  every 
acid  with  each  of  the  alkalies,  there  are  only 
two  that  require  any  notice  as  contents  of 
any  mineral  water.  The  alkali  of  each  is 
foda,  and  the  acids,  are  the  fulphuric  and  the 
muriatic. 

15. — Sulpbat  of  Soda,  or  Glauber^ s  Salt. 

This  falf  is  found  very  frequently  in  various 
lakes  and  fprings,  aflbciated  with  a  great  num- 
ber of  other  faline  fubilances,  and  often  in  fuch 
a  quantity  as  to  give  a  very  coiifiderable  pur- 
gative effed.  Sulphat  of  foda  is  very  folu- 
ble  in  water,  and  contains  half  its  weight  of 
water  of  cryftallizatibn,  the  greater  part  of 
which  flics  off  on  expofure  to  dry  air,  leaving 
the  fait  in  a  white  pulverulent  ftate,  and  pro- 
portionally ilronger  of  its  faline  ingredients* 
To  tb«  taftc  it  is  bitter,  fait,  and  cooling  (q 
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the  tongue.  It  crjrftallizes  with  great  eafe 
by  evaporation  and  fubfequent  cooling,  and 
is  a  fait  which  is  for  the  greater  part  readily 
fcparable  from  waten  As  it  is  often  found 
in  conjundlion  with  fulphat  of  magnefia,  and 
cryftallizes  at  the  fame  time,  thefe  two  falts 
are  not  eafily  procured  in  a  feparate  ftate. 

I  G^'-^Muriaf  of  Soda^  Common  or  culinary 

Salt. 

This  fak,  of  all  others  thq^^beft  known,  and 
moft  extenfively  employed,  is  alfo  one  that  is 
the  moft  univerfally  and  largely  diffufed  over 
every  part  of  the  globe,  Befides  the  immenfe 
ftorehoufe  for  this  fait  in  the  waters  of  the 
ocean,  it  is  found  in  a  more  concentrated  fo- 
lution  in  various  lakes  and  brine  fprings,  and 
in  raft  folid  mafles^  on  the  fhores  of  different 
lakes,  or  many  fathoms  beneath  the  furface  of 
the  earth  in  beds  that  are  worked  as  mines.  la 
moft  of  tjie  common  fprings  however,  or  even 
iit  thofe  that  are  ufed  medicinally,  the  muriat 
of  foda  is  not  found  in  nearly  fo  large  a  pro« 
portion  as  in  fea  water,  and  therefore  in  thefe 

U  U  only  a  f<»lt  of  iofciior  coafequcnce,  Com^ 
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mon  (alt  cryftallizes  ia  cube*,  and  ohly  by 
evaporaiioa  of  the  water  in  which  it  is  dif- 
fotved :  whea  not  mixed  with  an  earthy  fait, 
it  is  not  ii>  theJeaH:  deliquefcent,  and  is  paiw' 
ts  pofTeiling  a  fiaiploi 
any  thing  naureoufi 
nd  alone,  however,, 
but,  as  Kirwan  ol> 
d  with  Toda,  it  al- 
ls not  foluble  in  al- 


1 


ticularly  accej 

faline  ta&e,  ua 

or  bitter.     It  is  nevi 

in  any  natural  fi 

ferves,  unlefs 

ways  is  with  r. 

cohol,  nor  can  it  be  detefted  by  any  lingle 

teft,  but  is  readi^  afcertained  when  foUd,  by 

its  cubical  fortn,  and  by  various  re-ageatt. 


I 


As  this  metal  is  abundant  in  eVery  part 
of  the  earth,  we  may  expe£l:  to  Hod  it  as 
a  very  common  ingredient  in  the  various 
fprings  that  rife  from  beneath  the  fnrface  ;  and 
accordingly  it  is  the  metal  which  of  all  others 
is  met  with  moft  frequently  in  mineral  waters, 
and  the  moft  readily  dete^ed,  even  in  very 
minute  quantities.  Water  that  holds  this  me- 
tal in  folution,  is  called  a  chalybeate  watn"; 
and  is  charadnifed  by  a  peculiar  inky  t£^e, 
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I  wfiich  is  very  perceptible,  even  where  the 
l^oportion  of  iron  is  fo  fmall  as  hardly  to  be 
ftinublc  by  any  chemical  procefs.  There 
t  two  folutiona  of  this  metal  which  are  met 
nth  in  miner;-.]  waters,  that  in  the  carbonic  and 
he  fulphuric  acids,  and  fomctimes  the  fame 
water  holds  both  thefe  falts  in  folution. 

ly, — Carbotiat  of  Iron. 

Water,  well  faturated  with  carbonic  acid, 
ill  dilTolve  about  .'„„-o^  of  its  weight  of 
ion,  as  Bergman  obferves;  but,  for  this  ef- 
fcd,  it  is  neceflary  that  the  iron  ihould  be 
in  the  reguline  ftate,  or  at  leaft  fo  little  oxy- 
dated  as  to  be  l\itl  magneticat.  Iron  is  feU 
dom  met  with  under  this  form,  compared  to 
the  frequency  with  which  it  occurs  as  a 
perfeil  oxyd :  otherwife,  if  the  latter  were 
equally  foluble  with  the  former,  almoft  every 
natural  water  would  be  a  chalybeate.  The 
carbonated  chalybeates  are  in  general  perfe£lly 
clear  when  freth  from  the  fpring,  but  the  af- 
fiaity  of  the  carbonic  acid  is  fo  fmall,  that 
they  foon  grow  turbid  when  expofed  to  the 
air,  and  gradually  depofit  a  fine  ochre,  or  oar- 


56 

bonated  oxyd  of  iron,  which  partly  precipi- 
tates to  the  bottom  of  the  veflel  In  which  the 
water  is  contained,  and  partly  fwims  on  the 
furface  in  the  form  of  a  fine  iridefcent  pellicle. 
The  water  is  by  this  means  entirely  freed 
from  every  particle  of  iron,  and  will  no  longer 
indicate  this  metal  by  the  moft  delicate  tefts. 
This  feparation  likewife  occurs,  if  the  frefh 
water  be  kept  in  a  bottle  only  half  full,  or 
carelefsly  corked.  The  walls  of  every  chaly- 
beate well,  and  the  channels  through  which 
the  water  flows,  are  alfo  lined  with  the  fame 
oxyd,  forming  a  very  good  indication  of  the 
nature  of  the  fpring.  The  ochre,  when  ana- 
lized,  is  found  to  be  compofed  of  iron,  oxygen, 
carbonic  acid,  and  waten  An  artificial  folu- 
tion  of  iron  in  carbonic  acid  (firft  noticed  by 
Mr.  Lane,  and  which  cleared  up  every  doubt 
on  this  fubjeft)  may  be  very  readily  made,  by 
agitating  for  a  few  minutes,  iron  wire  or  filings 
in  a  bottle  filled  with  water  faturated  with 
this  acid  gas;  and  this  folution  is  a  perfeft 
imitation  of  moft  of  the  fimple  natural  chaly- 
beates.  Cauftic  alkalies  feparate  the  iron  in- 
tircly,  but  the  aerated  alkalies  re-diffolve  a  part 
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of  the  precipitated  ojpyd,  as  Bergman  obferyes, 
and  thus  the  exiftence  of  carbonated  iron,  and 
carbotiated  alkali  in  the  fame  water,  are  not 
incompatible.  The  carbonated  chalybeates 
are  by  far  the  moil  frequent,  and  the  iron  is 
readily  difcovered  by  the  tcfts  of  gall-nuts  in 
any  form,  and  the  pruiliated  lime  or  alkalies. 

18  .^^^u/pbat  of  Iron ^  or  Gretn  Vitriol. 

This  fait  which  is  not  very  unfrequent 
in  mineral  waters,  though  much  lefs  com- 
mon than  the  lafl  mentioned  chalybeate^  is 
the  natural  produdk  of  the  fpontaneous  .de- 
compofition  of  martial  pyrites,  and  is  pro- 
cured largely  from  this  ore  for  the  purpofes 
of  manufadlure.  Sulphat  of  iron,  when  cryf- 
tallized,  has  a  fine  emerald  green  colour,  a 
ftrong  chalybeate  aftringent  tafte,  rather  ef- 
florefces  in  the  air,  and  is  eafily  foluble  in 
water.  There  is  one  circumftance  regard- 
ing this  fait  which  deferves  notice,  as  it 
explains  the  nature  of  this  fpecies  of  chaly- 
beates. Iron  when  in  folution  with  different 
acids  exifts  in  two  degrees  of  oxygenation, 
.    but  when  in  the  loweft  degree,  it  has  a  ftrong 
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tendency  to  attradl  oxygen  from  erery  fur-^ 
rounding  body  that  will  yield  it,  and  thus  to 
reach  the  higheft  degree.  Pure  fulphat  of 
iron  contains  the  metal  only  in  the  loweft  (late 
of  oxygenation ;  but  when  it  is  diffolved  in 
tirater  that  contains  common  air,  or  has  accefs 
to  the  atmofphere,  an  additional  quantity  of 
oxygen  is  abforbed  by  the  oxyd,  it  thereby 
becomes  infoluble,  and  precipitates '  in  the 
form  of  a  browii  ochre.  Hence  it  is,  that 
thefe  chalybeates  depofit  an  ochery  fedim^nt 
as  well  as  thofe  with  carbonated  iron,  but 
from  a  different  caufe ;  as  in  the  former  cafe 
it  is  owing  to  mere  abforption  of  oxygen, 
in  the  latter,  to  a  lofs  of  carbonic  acid.  A 
folution  of  fulphat  of  iron  is  therefore  in  fome 
degree  a  pretty  good  teft  for  (hewing  the  pre- 
fence  of  oxygen  or  common  air  diflblved  in 
waters  {a). 

(a)  This  is  (hewn  in  a  finking  manner  hj  putting  in  fepaiate 
littles,  clotdj  corked^  a  folution  of  fulphat  of  iron  in  diftilled 
water  newly  boiled^  and  alfo  in  the  fame  water  after  it  has  beea 
-violently  agitated  for  a  few  minutes  in  a  bottle  half  fidl,  by  which 
it  will  be  made  to  abforb  air.  In  a  few  hours  the  latter  folution 
will  depofit  a  fine  floccvleot  precipitate^  while  the  former  will 
remain  clear. 
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The  prcfence  of  the  fulphat  of  iron  in  any 
kind  of  chalybeate  water^  is  deteded  by  its  af« 
fording  a  purple  or  black  precipitate  with  any 
folutioa  either  watery  or  fpirituous>  of  the  galU 
nut,  or  any  vegetable  aftringent.  The  colour 
of  the  precipitate,  and  the  time  that  it  requires 
to  be  formed,  are  like  wife  in  fome  degree  teiU 
of  the  quantity  of  iron }  for  if  it  is  but  (mall,  the 
colour  is  only  a  light  purple,  is  fome  minutes 
before  it  appears,  and  never  reaches  a  full 
black  by  lolig  ftanding.  Where  the  propor« 
tion  of  this  metal  is  very  fmall,  it  is  often  ne- 
ccflary  to  ufe  a  piece  of  the  gall-nut,  or  what 
is  better,  of  the  concrete  acid  of  galls,  inftead 
of  any  folution.  Alkalies  or  lime,  united  with 
the  acid  of  Pruffian  blue,  are  likewife  very 
delicate  tefts  of  iron,  by  affording  a  blue  pre- 
cipitate when  any  afcertainable  quantity  of 
this  metal  is  prefent.  fiut  little  iron  is  con- 
tained even  in  the  (Irongefl  of  the  chalybeate 
waters,  and  yet  there  is  no  proportion,  how- 
ever fmall,  which  is  not  perceptible  to  the  tafte, 
when  there  is  fufficient  to  be  indicated  by 
any  of  the  chemical  re-agents. 
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COPPER. 

*  - 

This  metal  hardly  comes  under  notice  in 
a  medical  view  as  an  ingredient  in  mineral 
^rings,  as  it  is  never  ufed  medicinally  in 
this  ftate,  and  only  requires  tb  be  detefted  to 
be  avoided.  There  are,  indeed,  feveral  natural , 
waters  that  contain  fulphat  of  copper,  formed, 
probably  like  fulphat  of  iron,  by  the  decom- 
pofition  of  copper  pyrites,  and  confequently 
arc  found  in  the  neighbourhood  of  copper 
mines,  often  conftituting  a  very  valuable  part 
of  their  riches. 

The  copper  is  indicated  by  forming  a  cu* 
preous  cruft  on  a  piece  of  bright  polifhed  iron, 
that  has  been  immerfed  for  fome  time  in  the 
water,  or  by  receiving  a  beautiful  blue  purple 
colour  from  the  addition  of  ammonia. 


BITUMEN. 

For  want  of  accurate  definitions  of  this 
term,  feveral  fubftances  have  been  miftaken 
for  bitumen,  in  various  mineral  waters,  where 
modern  analyfis  has  otherwifc  accounted  for 
the  fenfible  properties  which  were  afcribed 
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to  it.  So,  the  bitumen  of  fome  chemifts 
was  a  vegetable  extractive  matter,  which  was 
imagined  to  give  the  fulphureous  odour  to 
thofe  waters  in  which  fulphur  in  fubflance 
was  not  to  be  deteded,  and  which  effcGt  is 
now  known  to  be  produced  by  fulphurated 
hydrogenous  gas,  as  has  been  already  men- 
tioned. The  bitumen  of  other  chemifts,  was 
that  which  gives  the  bitter  naufeous  tafte  to 
fea  water  and  many  brine  fprings,  which  is 
in  faA  owing  to  the  muriats  of  lime  and  mag- 
nefia.  The  proper  bituminous  fubftances  are 
mineral  inflammables,  which  are  in  no  way 
foluble  in  water  by  themfelves,  and  which, 
by  combuftion,  are  chiefly  refolved  into  car- 
bonated hydrogenous  gas.  Petroleum,  amber, 
pit-coal,  and  the  like,  are  of  this  fpecies.  A 
*  few  natural  fprings  of  petroleum  are  known, 
and  along  with  thefe,  fprings  of  water  fome- 
times  rife,  but  thefe  two  fubfliances  do  not 
apparently  mix,  the  former  being  found  float- 
ing on  the  latter.  If  ever  bitumen  enters  into 
the  compofition  of  a  mineral  water,  it  is  pro- 
bably through  the  medium  of  an  alkali,  form- 
ing a  kind  of  foap. 


62 


2 1  .-—Siliceous  Earth. 

When  very  minutely  divided,  this  earth  is 
readily  fufpended  in  a  fmall  proportion  by  run- 
aing  waters,  and  is  depofited  gradually  on  their 
remaining  at  reft.  But  vejy  little,  however,  is 
taken  up  in  this  way,  for  the  pureft  of  all  fprings 
are  thofe  that  flow  from  filiceous  rocks,  where 
they  are  expofedto  conftant  agitation,  acircum- 
flance  which  would  much  favour  the  fufpen- 
fion  of  any  earth.  Silex,  however,  has  been 
found  apparently  in  a  ftate  of  true  folution  in 
fome  hot  and  tepid  fprings,  efpecially  in  the 
neighbourhood  of  volcanoes.  It  is  in  thefe 
fubterranean  laboratories  that  water,  probably 
expofed  to  great  preffure,  as  well  as  heat,  be- 
comes fuper-faturated  with,  filiceous  earth, 
which  it  depofits  in  a  femi-cryftalline  form  as 
foon  as  it  obtains  accefs  to  the  external  at- 
mofphere.  The  fad  of  a  natural  water  con-» 
taining  this  earth  in  true  folution,  was  firfl: 
afcertained  by  the  late  eminent  profeflTor  ac 
Edinburgh,  Dr.  Black;  and  the  chalcedony 
which  encrufts  the  margin  of  the  boiling 
fprings  near  Hecia  in  Icelwd,  appears  to  be 
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a  fpontaneous  depofition  from  this  fuigular 
fpecies  of  mineral  watjpr.     In  thefe  waters, 
the  (ilex  is  accompanied  ^j  a  fmall  excefs  of 
foda,  but  not  enough  to  be  at  all  equal  by 
itfelf  to  the  folution  of  this  earth.     Siliceous 
earth  has  alfo  been  found  in  other  waters, 
though  in  much  Tefs  quantity;  but  its  folution 
in  water  is  a  natural  procefs,  which  is  one 
that  art  cannot  imitate  with  any  fuccefs.    The 
prefence  of  filex  is  only  afcertained  by  eva^ 
porating  the  water  to  drynefs^  and  treating 
the  refiduum  with  water,  and  different  acids, 
till  every  thing  is  taken  up  that  is  foluble  ia 
thefe  menftrua.  What  remains  is  filex,  which 
is  diftinguifhed  by  fufing  on  the  blow  pipe 
with  carbonated  foda  into  a  perfect  glafs. 

22.^ — jilumine^  or  Pure  Clayey  Earth. 

•* 

This  earth  is  entirely  infolubic  In  pure  wa- 
ter by  any  artificial  means^  and  appears  to  be 
equally  fo,  by  any  natural  procefs.  Owing, 
however,  to  the  great  finenefs  of  its  particles^ 
and  the  quantity  of  water  with  which  it  com- 
bines, it  remains  very  long  fufpended,  gives 
a  miUdnefs  and  opacity  to  water,  and  a  fmooth 
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nndhious  feel,  and  requires  a  long  filtration 
to  be  entirely  feparated.  Clay,  when  baked, 
lofes  its  difiufibility  in  water,  becomes  harfh 
to  the  feel,  and  materially  altered  in  its  pro- 
perties. 


The  various  earths,  metals,  alkalies,  and 
acids,  along  with  their  feveral  combinations 
which  have  been  enumerated,  form  the  moft 
important  of  what  may  be  confidered  as  the 
proper  foreign  contents  of  mineral  waters,  or 
thofe  with  which  the  water  becomes  impreg- 
nated when  flowing  beneath  the  furface  of 
the  earth.  When  they  flow  within  a  channel 
over  the  furface  of  the  ground,  they  often 
become  much  changed  in  their  chemical  com- 
pofition,  lofmg  fome  of  their  contents  by 
evaporation,  others  by  flow  depofition,  or  by 
being  decompofed  through  the  influence  of 
the  light  and  air.  At  the  fame  time  they  often 
acquire  new  contents,  which  are  furnifhed 
by  the  foil  over  which  they  flow.  Thus  the 
ftreams  which  pafs  over  a  country  covered 
with  vegetable  matter,  or  whick  water  large 
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towns^  will  contain  a  fendble  quantity  of 
mixed  alluvial  contents^  a  heterogeneous  com- 
pound of  animal  and  vegetable  extrad,  of 
mucilage,  of  carbonaceous  matter,  held  partly 
in  a  ftate  of  folution ;  occafionally  will  contain 
nitrous,  phofphoric,  and  ammoniacal  falts, 
and  befides  are  contaminated  with  an  infinite 
number  of  living  animals^  which  are  perpe- 
tually growing,  multiplying,  and  periihing  in 
the  element  that  affords  them  habitation  and 
fubfiftence. 
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CHAP.  III. 

ON  THE   PARTICULAR  WATERS 
IN  COMMON  USE. 

There  is  a  great  variety  of  waters  employed 
in  the  preparation  of  food,  in  manufafi:ureS9 
and  domeftic  purpofes,  where  the  object:  is  to 
ufe  a  Ample  pure  water ;  and  all  the  foreiga 
matter  which  the  liquid  may  contain^  is  con^ 
fidered  as  detrimental,  or,  at  beft,  ufelefs* 
Some  notice  of  thefe  is  requifite,  on  account 
of  the  abundant  daily  ufe  which  we  make  of 
them,  and  the  various  fubftances  which  they 
contain  (hould  be  noticed,  as  they  here  con- 
ftitute  mere  impurities,  fome  of  which  are 
innbcent,  others  prejudicial ;  ibme  may  be 
got  rid  of  by  fimple  methods,  others  can  only 
be  removed  by  chemical  procefles,  which  can 
feldom  be  adopted  for  common  ufe.  As  the 
ftandard  of  perfedly  pure  water,  we  muft 
have  recourfe  to  that  which  is  artificially  pu- 
rified by  diftillation,  for  every  natural  water 
contains  fome  foreign  ingredients;  and  the 
excellence  of  thefe  waters  is  diredly  in  pro- 
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portion  as  it  approaches  in  properties  to  that 
which  is  diftilled. 

l.^Di/liUed  Water. 

This  is  the  lighteft  of  all  others,  con- 
taining neither  folid  nor  gafeous  fubflanpes 
in  folution;  is  perfedljr  void  of  tafte  and 
fmell ;  cdlourlefsf  and  beautifully  tranfpa- 
rent;  has  a  foft  feel,  and  wets  the  fingers 
more  readify  than  any  other.  It  mixes  uni- 
formly with  foap  into  a  fmooth  opaline 
mixture,  but  may  be  added  to  a  folution  oC 
fpap  in  fpirit  of  wine  without  injuring  its 
tranfparency.  The  clearnefs  of  diftilled  water 
is  not  impaired  by  the  mofl;  delicate  chemical 
re-agents,  fuch  as  lime  water,  a  folution  of 
barytes  in  any  acid,  nitrated  filver,  or  acid  of 
fugar.  When  evaporated  in  a  filver  vefTel,  it 
leaves  no  refiduum ;  if  preferved  from  accefs 
of  foreign  matter  floating  in  the  air,  it  may  be 
kept  for  ages  unaltered,  in  veflels  upon  which 
it  has  no  action,  as  it  does  not  poflefs  within 
itfelf  a  power  of  decompofition.  As  it  freezes- 
exaitly  at  32°  of  Fahrenheit,  and  boils  at  2 1 2^ 
under  the  atmofpherical  preflure  of  29;  S"*. 
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inches,  thefe  points  are  made  ufe  of  as  the 
ftandard  ones  for  thermometrical  divifion ;  and 
its  fpccific  weight  being  always  the  fame  under 
like  preffure  and  temperature,  it  is  employed 
for  the  comparative  ftandard  of  fpecific  gravity. 
Pure  diftilled  water  can  only  be  procured 
from  a  water  which  contains  no  volatile  mat- 
ters that  will  rife  in  diftillation,  and  continue 
ftill  in  union  with  the  vapour  when  condenfed* 
Many  fubftances  are  volatile  during  diftilla- 
tion  i  but  moft  of  the  gafes,  fuch  as  commoa 
air,  carbonic  acid,  and  the  like,  are  incapable 
of  uniting  with  water  at  a  high  temperature : 
,  other  bodies,  however,  fuch  as  vegetable  ef- 
fential  oil,  and  in  general  much  of  that  which 
gives  the  peculiar  odour  to  vegetable  and  ani- 
mal matter,  will  remain  in  water  after  diftil- 
lation.  So,  the  fteam  of  many  animal  and  ve- 
getable decoctions  has  a  certain  flavour  which 
diftinguifhes  it  from  pure  water,  and  the 
aqueous  exhalation  from  living  bodies,  which 
is  a  kind  of  diftillation,  has  a  fimilar  im- 
pregnation. 

To  obtain  diftilled  water  perfedly  pure, 
much  ftrefs  was  laid  by  former  chenjifts  on 
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repeating  the  procefs  a  great  number  of  times; 
but  it  was  found  by  Lavoifier,  that  rain  water 
once  diflilled^  rejeding  the  firft  and  lad  pro- 
duds^  was  as  pure  a  water  as  could  be  pro- 
cured by  any  fubfequent  diftillations. 

Diftilled  water  appears  to  poflTefs  a  higher 
power  than  any  other,  as  a  folvent  of  all  ani- 
mal and  vegetable  matter,  and  thefe  it  holds 
in  folution,  as  little  as  pollible  altered  from 
the  flate  in  which  they  exifted  in  the  body 
that  yielded  them.  Hence  the  great  prac- 
tical utility  of  that  kind  of  fhemical  analyfis 
which  prefents  the  proximate  conftituent  parts 
of  thefe  bodies,  and  which  is  efieiSi:ed  parti- 
cularly by  the  ailiftance  of  pure  water.  On 
the  other  hand,  a  faline,  earthy,  or  otherwife 
impure  water,  will  alter  the  texture  of  fome 
of  the  parts,  impair  their  folubility,  produce 
material  changes  on  the  colouring  matter,  and 
become  a  lefs  accurate  analyfer,  on  account  of 
the  admixture  of  foreign  contents. 

Diftilled  water  is  feldpm  employed  to  any 
extent  in  the  preparation  of  food,  or  in 
manufa&ures,  on  account  of  the  trouble  of 
procuring  it  in  large  quantities ;  but  for  pre- 
paring a  great  number  of  medicines,  and  in 
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alinoft  every  one  of  the  nicer  chemical  pro- 
ceflfes  that  are  carried  on  in  the  liquid  way, 
this  water  is  an  effential  requifite. 

The  only  cafes  in  which  it  has  been  ufed 
largely  as  an  articld  of  drink,  have  been  in 
thofe  important  trials  made  of  the  pradicabi- 
Uty  of  procuring  it  by  condenfmg  the  fteam 
of  fea  water,  by  means  of  a  fimple  apparatus 
adapted  to  a  fhip^s  boiler ;  and  thefe  have  fully 
fhown  the  eafe  with  which  a  large  quantity 
of  frefh  water,  of  the  pureft  kind,  may  be 
had  at  fea,  at  a^oderate  expence ;  whereby 
one  of  the  moft  diftreffing  of  all  wants  may 
be  relieved*  There  are  one  or  two  circum-* 
ftances  which  feem  to  (hew  that  water,  .when 
not  already  loaded  with  foreign  matter,  may 
become  a  folvent  for  concretions  in  the  uri- 
nary paflages.  At  leaft  we  know  that  very 
material  advantage  has  been  derived,  in  thefe 
cafes,  from  very  pure  natural  fprings,  and 
hence  a  courfe  of  diftilled  water  has  been  re- 
commended  as  a  fair  fubjedl  of  experi- 
ment (a). 

'  fa)  See  Heberden  in  the  Medical  Tranfadioosi  toI.  L 
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2. — Rain  Water 


The  next  in  purity  to  diftillfed  water,  b 
that  which  has  undergone  a  natural  diftil- 
lation  from  the  earth,  and  is  condenfed 
in  the  form  of  rain.  This  is  a  water  fo 
nearly  approaching  to  abfolute  purity,  as 
probably  to  be  equal  to  diftilled  water,  for 
every  purpofe  except  in  the  nicer  chemical 
experiments.  The  foreign  contents  of  rain 
water  appear  to  vary  according  to  the  ftate  of 
the  air  through  which  it  falls.  The  hetero- 
geneous atmofphere  of  a  fmoaky  town  will 
give  fome  impregnation  to  rain  as  it  pafles 
through,  and  this,  though  it  may  not  be  at 
once  perceptible  on  chemical  examination, 
will  yet  render  it  liable  to  fpontaneous  change ; 
and  hence,  rain  water,  if  long^  kept,  ef- 
pecially  in  hot  climates,  acquires  a  flrong 
fmell,  becomes  full  of  animalcula,  and  in 
fome  degree  putrid.  According  to  Margraaff, 
the  conftant  foreign  contents  of  rain  water 
appear  to  be  fom.e  traces  of  the  muriatic  and 
nitric  acids ;  but  as  this  water  is  always  very 
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fbft.  It  is  admirably  adapted  for  diflblving 
foap,  or  for  the  folution  of  alimentary  or  co- 
louring matter,  and  it  is  accordingly  ufed 
largely  for  thefe  purpofes.  The  fpecific  gra- 
vity  of  rain  water  is  fo  nearly  the  fame  as 
that  of  diftilled  water,  that  it  requires  the 
mod  delicate  inftruments  to  afcertain  the 
difference.  Rain  that  falls  in  towns,  acquires 
a  fmall  quantity  of  fulphat  of  lime  and  calca- 
reous matter  from  the  mortar  and  plafter  of 
the  houfes  (^). 


Ice  and  Snow  Water ^ 

This  equals  rain  water  in  purity,  and  when 
£re(h  melted,  contains  no  air,  which  is  ex- 
pelled during  freezing.     In  cold  climates  and 

(h)  This  water,  however,  as  M,  Guyton  fays,  may  be  rea« 
dered  pure  enough  for  all  chemical  purpofes  by  the  addition  of 
a  fmall  quantity  of  a  folution  of  pure  barytes,  or  barytie  £mr 
water i  as  it  has  been  called.  The  barytes  here  precipitates  along 
with  the  acid  of  the  felenite ;  the  lime  is  then  left  ancombined» 
and  by  abforbing  carbonic  acid  from  the  air,  alfo  falls  to  the 
bottom,  and  the  water  remains  pure.  The  barytie  folutioo 
is  made  from  barytes  procured  by  evaporating  to  dryneft  the 
sitrat  of  barytes,  and  driving  off  its  acid  by  fire.  Set  the 
^Uffiales  dc  Ciimie. 
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in  high  latitudes,  thawed  fnow  forms  the  con- 
ftant  dfink  of  the  inhabitants  during  winter ; 
and  the  vaft  mafles  of  ice  which  float  on  the 
polar  feas,  afford  an  abundant  fupply  of  frefh 
water  to  the  mariner.  It  is  well  known  that  in 
a  weak  brine,  expofed  to  a  moderate  freezing 
cold,  it  is  only  the  watery  part  that  congeals, 
leaving  the  unfrozen  liquor  proportionably 
ftronger  of  the  fait.  The  fame  happens  with 
a  dilute  folution  of  vegetable  acids,  with  fer<» 
mented  liquors  and  the  like,  and  advantage 
is  taken  of  this  property  to  reduce  the  falinc 
part  to  a  more  concentrated  form. 

Snow  water  has  long  lain  under  the  imputa- 
tion of  occafioning  thofe  flrumous  fwellings  in 
the  neck,  which  deform  the  inhabitants  of  many 
of  the  Alpine  vallies ;  but  this  opinion  is  not 
fupported  by  any  well  authenticated  indif- 
putable  fa(3:s,  and  is  rendered  ftill  more  im- 
probable, if  not  entirely  overturned,  by  the 
frequency  of  the  difeafe  in  Sumatra,  where 
ice  and  fnow  are  never  feen  {Mar/dens  HiJI. 
of  Sumatra) ;  and  its  being  quite  unknown  in 
ChUi.  {EJfaifur  rHiJioire  Naturellc  dc  ChilL 
Par  VAbbe  Molint) ;  and  in  Thibet  [See  an 
Account  of  the  foil^  climate^  and  natural  pror 
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duclions  ofBoutan  and  Thibet  j  by  R.  Saunders^ 
Efq.  Phil.  Trans.  voL  79)  though  the  riven 
of  thefc  countries  are  chiefly  fupplied  by 
the  melting  of  the  fnow,  with  which  the 
mountains  are  always  covered. 

4, — Spring  Water. 

Under  this  comprehenfive  clafs,  are  in- 
cluded all  waters  that  fpring  from  fome 
depth  beneath  the  foil,  and  are  ufed  at  the 
fountain  head,  or  at  leaft  before  they  have 
run  any  confiderable  diftance,  expofed  to  the 
air.  It  is  obvious,  that  fpring  water  will  be 
as  varioys  in  its  contents  as  the  fubftanccs 
that  compofe  the  foil  through  which  it  flows. 
"When  the  ingredients  are  not  fuch  as  to  give 
any  peculiar  medical  or  fenfible  properties,  and 
the  water  is  ufed  for  common  purpofes,  it  is 
diftinguiflied  as  a  hard  or  foft  fpring,  fwcet  or 
brackilh,  clear  or  turbid,  and  the  like.  Or- 
dinary fprings  infenfibly  pafs*  into  mineral 
fprings,  as  their  foreign  contents  become 
more  notable  and  uncommon ;  though  fome- 
times  waters  have  acquired  great  medical  re- 
putation for  mere  purity.    By  far  the  greater 
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number  of  fprings  are  cold  j  but  as  they  take 
their  origin  at  fome  depth  from  the  furface, 
and  below  the  influence  of  the  external  at- 
mofphere,  their  temperature  is  in  general  pretty 
uniform  during  every  viciifitude  of  feafon,  and 
always  feveral  degrees  higher  than  the  freez- 
ing point.  Others  again  arife  conftantly  hot, 
or  with  a  temperature  always  exceeding  the 
fummer  heat ;  and  the  warmth  pofieifed  by 
the  water  is  entirely  independent  of  that  of 
the  atmofphere,  and  varies  little,  winter  or 
fummer. 

One  of  the  principal  inconveniencies  in 
almoft  every  fpring  water,  is  its  hardnefs, 
owing  to  the  pyefence  of  earthy  falts,  which 
in  by  far  the  greater  number  of  cafes,  are 
only  the  infip;d  fubftances,  chalk  and  fele- 
nite,  which  do  not  impair  the ,  taile  of  the 
water ;  whilft  the  air  which  it  contains,  and 
its  grateful  coolnefs,  render-  it  a  mod  agree- 
able, and  generally  a  perfedly  innocent  drink; 
though  fometimes  in  weak  ftomachs  it  is  apt 
to  occafion  an  uneafy  fenfe  of  weight  in  that 
organ,  followed  by  a  degree  of  dyfpepfia.  The 
quantity  of  earthy  falts  varies  confidcrably ; 
but  in  general  it  appearsji  that  the  proportion 
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of  five  grains  of  thcfe  in  the  pint,  will  confti- 
tute  a  hard  water,  unfit  for  wafhing  with  foap, 
and  for  m^y  other  purpofes  of  houfehold 
vie  or  manufactures.  The  water  of  deep 
wells  is  always,  ceteris  paribus^  much  harder 
than  that  of  fprings  which  overflow  their 
channel;  for  much  agitation  and  expofure  to 
air  produce  a  gradual  depofition  of  the  calca- 
reous earth,  and  hence  fpring  water  often 
incrufls  to  a  confiderable  thicknefs  the  infide 
of  any  kind  of  tube  through  which  it  flows, 
as  it  arifes  from  the  earth.  The  fpccific  gra-* 
▼ity  of  thefe  waters  is  alfo,  in  general,  greater 
than  that  of  any  other  kind  of  water,  that 
of  the  fea  excepted.  Springs  that  overflow 
their  channel,  and  form  to  themfelves  a  limited 
bed,  pafs  infenfibly  into  the  ftate  of  ftream 
or  river- water,  and  become  thereby  altered  in 
fome  of  their  chemical  properties. 

5. — River  Water.  ^ 

This  is  in  general  much  fofter  and  more 
free  from  earthy  falts  than  the  laft,  but  con- 
tains lefs  air  of  any  kind;  for  by  the  agitation 
of  a  long  current,  and  in  moft  cafes  a  great 
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incfeafe  of  temperatnre,  it  lofcs  common  air 
and  carbonic  acid,  and  with  this  laft,  much  of 
the  lime  which  it  held  in  folutioti.  The  fpe- 
cific  gravity  thereby  becomes  lefs,  the  taftc 
not  fo  harfli,  but  lefs  frefli  and  agreeable  j  and 
out  of  a  hard  fpring  is  often  made  a  ftream  of 
fuflScient  purity  for  moft  of  the  purpofes  where 
a  foft  water  is  required.  Some  ftreamt,  how;^ 
ever,  that  arife  from  a  dean  filiceous  rock^ 
and  flow  in  a  fandy  or  ftony  bed,  are  from  the 
outfet  remarkably  pure.  Such  are  the  moun- 
tain lakes  and  rivulets  in  the  rocky  diftridts 
of  Wales,  the  fource  of  the  beautiful  waters 
of  the  Dee,  and  numberlefs  other  rivers  that 
flow  through  the  hollow  of  every  valley  — 
Switzerland  has  long  been  celebrated  for  the 
purity  and  excellence  of  its  waters^  which 
pour  in  copious  ftreams  from  the  mountains, 
and  give  rife  to  fbme  of  the  fineft  rivef^  ia 
Europe.  An  excellent  obferver  and  naturalift, 
the  illuftrious  Haller,  thus  (peaks  of  the  Swife 
vraf  ers  :-*'  Vulgaribus  aquis  Helvetia  fuper  om- 
nea  fere  Europee  regiones  excellil.  Nufquam 
iiquidas  illas  aquas,  &  cryftalli  fimillimas, 
fe  mihi  obtuli^  memini  poftquam  ex  Hel^ 
vetia  exceffi.     Ex  fcopulis  enkn  noftras  per 
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puros  filiccs  percolatae  nulla  terra  vitiantur/ 
Some  of  them  never  freeze  in  the  fevereft 
winter,  the  caufe  of  which  is  probably,  aft 
Haller  conje£tures,  that  they  fpring  at  once 
out  of  a  fubterraneous  refervpir  fo  deep  as  to 
be  out  of  the  reach  of  frofl,  and  during  their 
Ihort  courfe  when  expofed  to  day,  they  have 
not  time  to  be  cooled  down  from  53%  their 
original  temperature,  to  below  the  freezing 
point*. 

Some  river  waters  however,  that  do  not 
take  their  rife  from  a  rocky  foil,  and  are  in- 
deed  at  firft  confiderably  charged  with  foreign . 
matter,  during  a  long  courfe  even  over  a  rich 
cultivated  plain,  become  remarkably  pure  as 
to  faline  contents,  but  often  fouled  with  mud, 
and  vegetable  or  animal  exuvise,  which  are. 
rather  fufpended  than  held  in  true  folution. 
Such  is  that  of  the  Thames,  which,  taken  up  at 
London  at  low  water,  is  a  very  foft  and  good 
water,  and  after  reft  aod  filtration,  it  holds 
but  a  very  fmall  portion  of  any  thing  'that 
could  prove  lioxious,  or  impede  any  manii- 

*  See  HftUtt's Htftorm  Sttrptwn  IruTtgenarum  HthettHi'm the 
siuthor's  Iiitrodudtory  Preface. 
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fadure.  It  is  alfo  excellently  fitted  for  fea 
ftore ;  but  it  here  undergoes  a^  remarkable 
fpontaneous  change.  No  water  carried  to 
fea  becomes  putrid  fooner  than  that  of  the 
Thames.  When  a  cafk  is  opened  after  being 
kept  a  month  or  two,  a  quantity  of  inflam- 
mable air  efcapes,  and  the  water  is  fo  black 
and  oflfenfive  as  fcarcely  to  be  borne.  Upon 
racking  it  oflF,  however,  into  large  earthen 
▼eflels  ^oil  jars  are  commonly  ufed  for  the 
purpofe),  and  expofing  it  to  the  air,  it  gra- 
dually depofits  a  quantity  of  black  flimy  mud^ 
becomes  clear  as  cryftal,  and  remarkable  fweet 
and  palatable. 

The  Seine  has  as  high  a  reputation  in 
France^  and  appears  from  accurate  experi- 
ment to  be  a  riyer  of  great  purity  (n).     It 


(tf )  See  Parmefdier  fur  les  eaun  A  la  SeuUf  a  paper  inftrted  ia 
the  y&mmd  de  Pbjjique  for  1775*  Some  doubts  haying  been 
thrown  on  the  falubrity  of  this  water,  the  Faculty  of  medicine 
appointed  a  committee  of  eminent  chemifts  to  examine  it.  By 
their  report  it  would  a]^>eart  that  the  Seine  water  is  purer  even 
than  Briftol  water,  and  more  fo  than  the  different  ftreams  aroun^ 
Parity  its  tributaries.  It  contains  only  5  grains  in  the  pint,  of 
foreign  contents,  which  are  chiefly  felenite,  calcareous  earth, 
Ditrty  and  common  &lu    Rsun  water  was  found  to  be  purer  thaa 

o  a 


so 

might  be  cxpe^ed  that  a  river  which   has 
paflfed  by  a  large  town^  and  receiyed  all  its 
impurities,  and  been  ufed  hj  numerous  dyers^ 
tanners,  hatters,  and  the  like,  that  croud  to 
its  banks  for  the  convenience  of  plenty  of 
water,  ihould  thereby  acquire  fuch  a  foulnefs^ 
as  to  be  very  perceptible  to  chemical  examina* 
tten  for  a   confiderable   diftance   below  the 
town  J  but  it  appears  from  the  mod  accurate 
examination  that  where  the  ftream  is  at  all 
confiderable,    thefe  kinds   of  impurity  have 
but  little   influence  in  permanently  altering 
the  quality  of  the  water,  efpecially  aa  tliey 
are  for  the   mod  part  only  fufpendcd  and 
not  truly  diflblved ;  and  therefore  naere  reft, 
and  efpecially  filtration,  will  reftore  tbo  wa^ 
ter  to  its  original  pi^rity..     Probably  thore^. 
fore,   the  moft  accurate  chemift  would  find 
it  difficult  to  diftiaguiCh  water  taken  up  at 
London,  fram  that  procured  at  Hampton- 
Seine  ws^er  freih  from  the  river,  hi^  Ic^  fa  tlm»  $eiQe  wato:  puce, 
diitilled^    There  W4^  no  perQepti|)Ie  di&rence  betii^qen  the  wa- 
ter taken  up  at  Paris,  an4  Tome  miles,  higher  np,  after  the-formet 
had  l^en  filtered.    Mr.  Panpeotiec  oUaiaed  9earl](  tht  Qiftm 
refults  with  thqfe  of  tbQ  committee 
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ccmrt^  after  each  had  been*  purified  hj  fim-^ 
pie  filtration* 

S.'^tagnant  Waters. 

The  waters  that  prefent  the  great^fl  im- 
purities to  the  fenfes,  are  thofe  of  flagnant 
pools  and  low  marlhy  countries.  They  are 
filled  with  the  remains  of  animal  and  vegeta- 
ble matter  undergoing  decompofition^  and 
during  that  procefs  becoming  in  part  fo- 
luble  in  water,  thereby  affording  a  rich  nu- 
triment' to  the  fucceffion  of  living  plants  and 
infedts  which  is  fupplying  the  place  of  thofe 
thiic  p6ri(h<  Prom  th€  want  of  fufficlent 
agitation  in  thefe  watersf,  vegetation  goes  on 
undifturbed,  and  the  furface  becomes  covered 
with  conferva  and  other  aquatic  plants ;  and 
as  thefe  ftanding  waters  are  in  general  fhallotr, 
they  receive  the  full  influence  of  the  fun,  which 
further  promotes  all  the  changes  that  are  go- 
ing on  within  them.  The  tafte  is  generally 
vapid,  and  deftitute  of  that  frefhnefs  and  agree- 
able coolnefs  which  diftinguifh  fpring  water. 
However,  it  ihould  be  remarked,,  that  ftag- 
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nant  waters  are  generally  Toft,  and  maiiy  of  the 
impurities  are  only  fufpended,  ann  therefore 
feparable  by  filtiation;  and  perhaps  the  un- 
palatablenefs  of  this  drink  has  caufed  it  to  be 
in  worfe  credit  than  it  deferves  on  the  fcore  of 
falubrity.  The  decidedly  noxious  effeds  pro- 
duced by  the  air  of  marfhes  and  flagnant  pools, 
have  been  often  fuppofed  to  extend  to  the  in- 
ternal ufe  of  thefe  waters;  and  often,  cfpeci- 
ally  in  hot  climates,  a  refidence  near  thefe 
places  has  heen  as  much  condemned  on  one 
account  as  on  the  other,  and  in  like  manner 
an  improvement  in  health  has  been  as  much 
attributed  to  a  change  of  water  as  of  air. 

The  quality  of  water  is  highly  important 
in  a  number  of  arts  and  manufadures,  in  me- 
dicine.  and  in  domeftic  ufe ;  and  the  effedis 
produced  by  fome  of  the  foreign  contents,  are 
more  than  might  at  firft  be  imagined,  confi- 
dering  the  fmallnefs  of  their  adual  quantity. 
Several  manufactures  have  acquired  a  fupe- 
riority  in  particular  places  from  .an  excellence 
in  the  water  employed  in  them;  and,  in  ge- 
neral, this  is  in  proportion  to  its  purity,  but 
fomctimes  proceeds  from  aq  c^c.efs  in  fomc 
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one  of  the  foreign  contents.  It  is  efpeciallj 
where, water  is  ufed  to  extrafl:  the  folublc 
parts  of  vegetable  or  animal  matter^  that  its 
degree  of  purity,  in  large  manufadtures,  is  of 
confequence.  The  admixture  of  earthy  neu- 
tral or  metallic  falts,  will  in  many  cafes  not 
only  alter  the  power  of  water  as  a  folvent,  hut 
will  produce  eflential  changes  on  fome  of  the 
fubftances  when  diffolved.  Water,  as  M.  Ber- 
thollet  obferves,  afie£ts  the  colouring  matter  of 
vegetables  by  the  falts  which  it  contains.  All 
falts  with  an  earthy  bails  oppofe  the  folqtion 
of  colouring  matter ;  caufe  various  kinds  to 
precipitate  in  confequence  of  combining  with 
the  earth,  and  render  the  colour  deeper  and 
more  full.  Betides,  the  carbonats  of  lime  and 
ms^nefia  precipitate  their  earth  upon  the  fluff, 
during  boiling,  and  prevent  the  accefs  of  the 
colouring  particlesJ  Therefore  the  dyer  fhould 
choofe  foft  water  which  is  clear,  without  fmell^ 
and  which  does  not  curdle  foft  foap.  Some  of 
the  earthy  falts  are  indeed  ufed  in  dying,  but 
that  is  with  the  intent  of  altering  and  height- 
ening  particular  colours.  Hard  water  is  alfo 
improper  for  bleaching,  as  it  curdles  the  foap 
employed  in  that  procefs,  and  the  oily  earth 
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adheres  to  the  fluff,  leaving  a  yellow 
difficult  to  be  got  out  (a)« 

In  the  preparation  of  animal  ikins,  and  in 
fome  other  arts,  water  is  ufed  to  extraA  all 
that  is  foluble  in  this  liquid,  and  to  leave  the 
remaining  fubftance  proportionally  clearer,  or 
in  fome  cafes  to  bring  on  a  certain  degree  of 
fermentation  or  putrefaction,  and  thereby  to 
alter  the  texture  of  bodies :  in  all  thefe,  it  is 
evident  that  a  foft  water  is  preferable  to  one 
whofe  falts  render  it  fomewhat  antifeptic,  and 
diminifh  its  folvent  powers.  On  the  other 
hand,  there  are  feveral  faline  fubftances  which 
are  very  readily  foluble  in  any  kind  of  water, 
and  here  a  hard  water  may  be  employed 
where  the  objeA  is  only  to  procure  thefe  par-^ 
ticular  falts.  For  culinary  purpofes,  water  is 
ufed  either  to  foften  the  texture  of  animal  or 
vegetable  matter,  or  to  extract  from  it,  and 
prefent  in  a  liquid  form,  fome  of  its  foluble 
parts.  Soft  pure  water  will  fulfil  both  thefe 
objeds  better  than  hard  water,  and  at  the 
fame  time  the  colour  of  the  fubflance  em*^ 

U)  Sec  BotboUctt's  ^dmirabl^  work  l'4rf  dt  U  Ttintw^^ 

»  ■ 
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ployed  will  vary,  &s  well  as  its  folutlon.  Green 
vegetables  and  pulfe  are  rendered  quite  pale^ 
as  well  as  tender,  by  boiling  in  foft  water, 
whereas  in  a  hard  water  the  colour  is  more 
preferved  and  the  texture  lefs  altered,  becaufe 
in  the  former  cafe  the  colouring  matter  of  the 
vegetable  is  readily  extracted  by  the  men* 
ftruum,  whilft  in  the  latter,  more  of  it  re^ 
mains,  and  is  Ukewife  altered  by  the  cheteical 
action  of  the  earthy  or  neutral  falts.  The 
following  fimple  experiments  will  illuftrate 
thefe  fads.  ^ 

y 

Experiment. ^^--^To  half  a  pint  of  coUitXt^ 
nitic  water,  and  to  the  fame  quantity  of  cold 
diftilled  water,  were  added,  in  feparate  veflels, 
half  a  dram  of  green  tea.  After  (landing  twelve 
hours,  the  infuiion  in  diftilled  water  was 
higher  coloured,  more  bitter  than  the  other, 
and  ftruck  a  deeper  black  with  muriated  iron. 
The  felenitic  infuiion  retained  its  earthy  fait, 
and  gave  a  copious  precipitate  with  muriated 
barytes  and  oxalic  acid ;  and  the  leaves  that 
had  been  macerated  in  this  water,  had  a  harih 
feel,  and  were  ftiU  corrugated  and  not  opened 
by  th«  infqiiofi|  whereaa  thofe  in  the  diftilled 
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water  were  foft,  open,  and  yellow,  like  tea 
leaves  from  which  common  tea  has  been 
made. 

Experiment.  The  fame  experiment  was 
repeated  as  before,  only  that  the  tea  was  pow- 
dered, and  the  different  waters  added  boiling 
hot.  The  fclenitic  infufion  was  now  ra- 
ther higher  coloured  than  the  other,  and 
equally  ftrong  of  the  acid  of  galls,  for  in  each 
folution  the  blacknefs  produced  by  muriated 
iron  appeared  precifely  the  fame;  it  was  taken 
away  by  the  fapxe  number  of  drops  of  fulphu« 
ric  acid,  and  reftored  by  the  fame  quantity  of 
carbonat  of  potafh. 

We  fee  therefore  by  thefe  experiments^ 
that  hard  water  is  lefs  powerful  in  foftening 
the  texture  of  vegetable  leaves  than  foft  water, 
and  that  it  is  not  able  to  exert  its  full  efieft  in 
heightening  their  colour  till  affifted  by  heat: 
and  alfo,  that  the  gallic  acid  is  equally  well 
extraded  by  hard  as  by  foft  water,  when,  by 
raifmg  the  temperature,  the  power  of  the 
former  as  a  folvent  is  fiilly  exercifed. 

Various  methods  have  been  fuggefted  of 
corre^ing  certain  defe&s  of  particular  waters^ 
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and  making  them  approacli  more  nearly  in 
their  properties  to  pure  foft  water. 

Both  chemical  and  mechanical  means  have 
been  ufed  with  this  intention ;  but  it  is  verj 
feldom  that  the  former  can  be  employed  in  an 
adequate  degree,  without  altering  the  tafte;  and 
thereby  rendering  the  water  unfit  for  drink- 
ing, though  it  may  be  ufeful  for  other  pur* 
pofes.  All  the  earthy  falts  which  would  op- 
pofe  the  folution  of  foap,  maybe  decompofed 
by  a  mild  alkali,  which  will  caufe  the  earth 
to  precipitate,  and  the  addition  of  fo  much 
alkali,  and  the  converfion  of  an  earthy  into  a 
neutral  alkaline  fait,  will  not  injure  the  folvent 
powers  of  the  water  {a).  Simple  boiling  will 
likewife  foften  thofe  waters  whofe  hardnefs 
confiils  in  mere  carbonated  earths,  efpecialty 
the  calcareous.  As  this  expels  the  carbonic 
acid,  the  earth  fubfides.  This  however  will 
not  remove  felenite ;  and  as  mod  hard  waters 
contain  both  thefe  calcareous  falts,  boiling  is 
only  partially  ufeful.  Another  and  more  ex-« 
tenfively  applicaUe  method  is  that  of  filtra- 

(a)  The  aihes  of  fern  or  wormwood,  which  contain  a 
good  deal  of  carbooat  of  potafli,  are  often  nfed  in  varioua 
parta  of  the  couxUry  for  foftening  hard  water  for  the  purp#ie 
of  waihing* 
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tion.     The  principle  of  this  procefs  is,  to 
caufe  water  that  is  foul,  to  pafs  through  the 
very  minute  pores  of  any  fubftance  not  of 
kfelf  capable  of  imparting  any  thing  to  thtf 
water ;  and  by  this  means  every  thing  which 
is  fimpiy  fufpended  in  the  liquor,  but  fo  iA« 
timately  difiufed  as  not  to  be  feparable  by 
mere  repofe,  is  detained  in  the  filter,  and  thd 
water  paiTes  through  clear  and  limpid.     Thid 
is  a  procefs  which  is  performed  largely  within 
the  earth,  and  hence  we  find  the  pureft  wdteri 
to  arife  throu^  clean  fand  or  fiticeous  rock* 
To  imitate  this  natural  procefs,  nothing  is  htU 
tcr  than  the  porous  free-ftone  of  which  filter- 
ing ilones  are  ufually  made.     Sand,   cleat 
gravel,  pounded  glafs^  and  fimilar  fubftances, 
are  equally  fitted  for  this  purpofe.     Fihratioit 
may  be  performed  either  by  caufmg  the  water 
to  defcend  by  its  own  weight  through  a  po- 
rous fubftance,    or  to  afcend  through  it  by 
capillary  attradion*   The  ktter  method,  where 
it  can  be  adopted,  appears  preferable.     It  id 
to  be  obferved,  however,  that  common  fil- 
tration  will  not  render  water  lefs  faline,  or 
feparate  any  thing  that  is  truly  diffolved, 
but  only  what  is  fufpended.    I  have  faid 
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€$mmon  filtntion^  for  it  has  been  fuppofed 
by  fome,  that  fea  water  when  pafiing  up 
through  a  confiderable  ftratum  of  fand,  may 
be  deprived  of  its  fait,  aa  well  as  the  impu* 
rities  which  vifibly  foul  it.  It  is  certain  that 
in  many  places  remarkably  good  frefli  water 
is  found  by  digging  a  few  feet  in  the  fand  on 
the  fea  ihore,  at  a  very  fhort  diftance  from 
the  high-water  mark.  This  is  the  cafe  at 
Yarmouth  on  the  Norfolk  coaft,  and  the  wa<« 
ter  procured  from  thefe  wells,  is  purer  than 
any  other  that  is  found  about  the  town ;  but 
there  b  no  dire£k  evidence  that  this  is  fea 
water  filtered  by  afcent  through  the  fand, 
fince  it  may  be  well  fuppofed  to  be  freih 
water  riiing  from  a  greater  diftance  within 
land,  that  has  undergone  the  laft  degree  of 
purification,  by  its  palTage  through  the  fine 
clear  fand  of  which  the  foil  is  compofed,  for 
a  confiderable  diftance  off  the  fea  fhore. 

Again,  there  are  numberlefs  inftances  where 
fjprings  of  frefh  water  of  great  purity,  unquef- 
tionably  arifmg  from  the  country  higher  up, 
are  feen  clofe  to  the  fea  fhore.  Thus  at  Scar- 
borough, the  haven  is  always  left  dry  at  low 
water,  and  at  that  time  a  number  of  frefh 
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water  fprings  are  deteded  pouring  thdr  ccm-* 
tents  on  the  beach  which  is  left  bare  by  the  tide. 
However  the  poflibility  of  fweetening  fait 
water  by  mere  filtration  be  determined,  there 
is  no  method  that  we  are  yet  acquainted  with 
of  performing  this  with  fuflicient  eafe  and 
expedition,  to  be  employed  for  ordinary  pur* 
pofes.  A  turbid  brine,  by  paffing  through  a 
tub  of  clean  fand,  will  run  through  perfedly 
clear,  but  quite  as  fait  as  before.  It  appears, 
however,  thjat  an  earth  fufpended  by  car- 
bonic acid,  as  for  example,  the  carbonat  of 
Ume,  vrill  in  a  oonfiderable  degree  be  fepa- 
rated  in  the  filter,  owing  to  the  very  divided 
furface  of  the  water,  by  which  much  of  this 
acid  will  be  diflipated ;  and  thus  a  hard  water 
will  fometimes  be  rendered  fofter,  as  well  as 
clearer,  by  filtration* 
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CHAPTER    IV. 


ON  PARTICULAR  MINERAL  WATERS. 


IN  this  chapter,  I  propofe  to  give  an  ac- 
count of  fome  of  the  celebrated  mineral 
iprings  that  are  employed  medicinally,  efpfi- 
cially  thofe  of  our  own  country,  or  which 
are  imported  from  foreign  parts,  and  ufed 
in  this  kingdom  as  medicines,  and  are  of 
acknowledged  efficacy  and  eftablifhed  reputa^ 
tion.  A  complete  hiftory  of  every  circum- 
fiance  which  is  interefting  to  the  fcientiiic 
and  medical  inquirer  relating  to  any  mineral 
water,  embraces  a  number  of  particulars,  aU 
of  which  contribute  to  give  a  clear  idea  of  its 
properties,  and  to  determine  the  choice  of  the 
invalid. 

The  btfiory  of  any  celebrated  fpring,  the 
firft  difcovery  of  its  remarkable  powers,  the 
gradual  ileps  by  which  it  has  acquired  a  high 
degree  of  fame,  and  the  elegant  baths  or 
other  buildings  Vrhich  have  contributed  to  its 
convenience  and  embellifhment,  are  particu- 
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lars  which  are  entertaining  and  often  inftruc** 
tive ;  and  the  fcientific  reader  will  frequently 
find,  thai  it  is  only  by  flow  degrees  that  the 
efficacy  of  any  mineral  water  in  every  fpecies 
of  difeafe  to  which  it  is  applicable,  has  been 
eftablifhed ;  as  for  inftance,  where  its  nfe  as 
a  bath  long  preceded  its  employment  as  an 
internal  remedy. 

A  collateral  branch  of  inquiry  of  con^ 
fiderable  importance,  is  that  oi  Jite^  under 
which  term  may  be  included  all  that  relates 
to  fefil,  generaF  ftate  of  the  atmofphere, 
purity  of  air,  and  face  of  the  country 
around  the  fpot  that  is  enriched  by  this 
natural  treafure;  and  which  are  circui&- 
ftances  of  no  fmall  confequence  to  the  inva* 
fid,  ft  nee  the  advantages  of  air,  exercife,  and 
agreeable  proTpeds,  in  moft  cafes  admirably 
coincide  with  the  general  curative  effed  of 
the  fpring  itfelf.  Thefe  advantages  have  often 
given  a  deferved  prrference  to  one  water  over 
another  of  equal  medical  powers,  but  placed 
in  a  lefs  favoured  fituation.  The  fite  of  the 
fpring  itfelf,  the  ftrata  of  earth  through  which 
it  penetrates,  and  the  nature  of  the  foil  out  of 
which  it  rifes  into  day,  are  alfo  circumftances 
more  particularly  connected  with,  and  often 
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throwing  much  light  on  its  chemical  compo- 
fition. 

In  examining  the  water  itfelf,  xh^fenfibk 
properties  claim  the  firft  notice,  as  by  thefe 
we  are  often  able  to  form  a  pretty  accurate 
idea  of  the  nature  of  its  contents,  efpecialty 
thofe  to  which  the  peculiar  medicinal  efFefts 
are  to  be  attributed.  The  appearance  to  the  eye^ 
that  is,  whether  fparkling  or  quiet,  clear  or 
turbid,  or  with  \  flight  fliade  of  colour ;  and 
efpecially  the  tajle^  whether  faline,  chaly- 
beate, or  bitter;  and  xhtfmell^  whether  fetid* 
fulphureous,  or  fcentlefs;  all  thefe  are  cir- 
cumftances  of  great  importance,  and  naturally 
precede  the  chemical  inquiries.  The  tempe-- 
rature^  as  determined  by  the  thermometer,  is 
alfo  particularly  to  be  noticed,  as  it  fometimes 
forms  the  diftinguifhing  feature  of  a  feparate 
clafs  of  natural  waters,  and  is  independent  of 
chemical  compofition^  After  the  fenfible  pro- 
perties have  been  afcertained,  the  nature  and 
quantity  of  foreign  contents  are  to  be  deter- 
mined by  accurate  chemical  analjifis^  for  it  is 
by  this  alone,  that  we  can  come  to  a  certain 
knowledge  of  the  compofition  of  any  mineral 
fpring,     Chemifts  are  in  the  habit  of  ufmg 
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two  methods  for  the  analyfU  of  waters ;  the 
one,  by  tells  or  re-agents,  which  being  added 
to  the  fubje£l:  to  be  examined,  will  produce 
either  a  change  in  colour,  or  more  ufually  a 
turbidnefs,  and  precipitation  of  one  or  other 
of  its  contents,  generally  in  conjundion  with 
a  part  of  the  re-agent ;  the  other,  by  evaporat- 
ing the  water  to  drynefs,  and  colleding  and  ex* 
amining  the  gafeous  and  folid  contents  which 
are  feparated  during  the  procefs.  Much  praife 
is  due  to  feveral  eminent  chemifts  of  the  pre- 
fcnt  day  (among  whom  we  may  particularly 
mention  the  Prefident  of  the  Royal  Irifti  So- 
ciety, MnKirwan)  for  improving  and  bringing 
to  great  perfedion  the  analyfis  by  re-agents, 
and  .efpecially  by  enabling  the  experimenter 
to  employ  this  method  for  afcertaining  the 
quantity,  as  well  as  the  nature  of  m^ny  of  the 
foreign  contents  of  natural  waters  j  and  this 
may  prove  of  great,  convenience  to  the  me- 
dical inquirer,  as  he  may  hereby,  without 
much  labour,  gain  a  very  accurate  knowledge 
of  thofe  f^bftances  which  are  peculiarly  in- 
terefting  to  him,  and  negleft  thofe  which 
merely  concern  the  chemift.     We  muft  not 

liowever  intirely  confine  ourfclves  to  tjjia 
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method  of  analy fis ;  but,  where  it  is  applicable, 
it  promifes  great  advantages  on  the  ground  gf 
expedition  and  convenience. 

The  foreign  contents  of  a  mineral  water 
being  known,  the  next  objedt  of  inquiry,  i» 
the  fenfible  cffeSs  which  it  produces  on  th? 
human  body  on  being  received  into  the 
ilomach,  as  thefe  diredly  indicate  the  cafes  iq 
which  it  may  be  applicable  as  a  medicine, 
and  lead  to  one  of,  the  mod  important  of  al} 
the  ufes  to  which,  a  natural  fpring  can  be 
employed.  To  determine  thefe  with  precifion, 
and  efpecially  to  point  out  to  which  of  the 
foreign  contents  they  are  to  be  attributed, 
often  requires  much  judgment  and  obferva^ 
tion ;  and  in  faft  is  one  of  the  moft  interefting  , 
fubjedls  connected  with  the  hiftory  of  % 
mineral  water.  The  circumftance  of  adding 
to  the  daily  ingefla  fo  large  a  quantity  of 
Uquid,  and  alfo  fome  peculiarities  in  particular 
waters,  likewife  demand  fome  attention  as  19 
the  mode  of  ujing  tbem^*  the  dofes  which  k  is 
proper  or  fafe  to  begin  with,  the  time  of 
the  day  in  which  they  fhould  be  employefl, 
and  the  general  mode  of  living  which  will  la 
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the  bell  manner  co-operate  with  thefe  na- 
tural medicmes.  Thefe,  with  the  requifite 
duration  of  the  courfe,  and  certain  other 
local  circumftances,  are  generally  laid  down 
with  great  judgment  and  difcretion  by  the 
writers  and  praditionefs  on  the  fpot,  to 
whom  we  may  fafely  refer  as  the  bell  au- 
thorities. 

When  all  the  particulars  which  I  have 
enumerated  are  fully  afcertained,  we  may 
then  look  upon  our  knowledge  of  any  of 
thefe  falutary  fprings  as  complete,  at  lead 
as  far  as  our  prefent  ftate  of  information 
will  allow,  and  we  fhall  then  be  better  pre- 
pared to  make  the  moll  important  ufe  pf  tjie 
fafts  that  we  are  poffefled  of,  which  is,  a 
fyllematical  arrangement  of  the  materia  me- 
dica  of  natural  waters,  founded  on  adual 
experiment,  and  of  their  application  to  every 
difeafe  in  which  they  promife  to  produce  any 
benefit. 

f 

Writers  on  mineral  waters  have  been  at 
much  pains  to  form  an  arrangement  of  the 
great  variety  of  fpecies  that  occur,  the  bafis 
of  which  is  generally  a  claffification  of  their 
foreign  contents.      This  doubtlcfs  majr  be 
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done  to  a  certain  degree,  if  we  are  not 
anxious  to  claflify  with  too  much  minute^ 
nefs ;  but  great  difficulties  will  always  attend 
fuch  a  divifion,  efpecially  as  the  diflindion 
inuft  in  many  cafes  be  entirely  artificial.— 
The  acquifition  of  foreign  ingredients  to  any 
natural  fpring  of  water,  mud  often  depend 
on  accidental  circumflances,  and,  in  general^ 
nature  feems  to  follow  no  rules  for  the  for^ 
mation  of  claflTes  of  mineral  waters,  except  that 
of  not  counteradling  the  eflablilhed  laws  of 
chemical  affinity.  So  we  find  the  chalybeate 
principle  either  folitary,  or  united  with  a 
natural  alkaline,  or  an  earthy  fait,  and  both 
in  cold  and  thermal  fprings.  Again,  the  mere 
circumflance  of  temperature  forms  ah  im- 
portant diflin£kion  in  mineral  waters,  efpeci^ 
ally  with  regard  to  their  ufe  as  a  bath  in 
various  difeafes ;  and  here,  pretty  confiderablc 
diffisrences  of  chemical  compofition  are  of 
little  pradical  confequence.  Still,  however,  it 
-is  of  confiderable  ufe,  to  arrange  under  fome 
order  the  numerous  individual  fprings  that 
have  the  appellation  of  mineral^  (and  i^o 
order  is  fo  good  as  one  founded  on  chemical 
diftindion)   where  the  objed  is  to  pre 
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a  complete  catalogue  of  all  thofe  that  have 
acquired  atiy  degree  of  local  celebrity ;  only, 
in   proportion    as    chemical    knowledge   in- 
ereafes,  this  mode  of  clailification  muft  un«  * 
dergo  fucceffiye  akeraticns.     Such,  however, 
IS  not  my  objedl  in  the  following  pages  ;  for, 
independently  of  the  great  extent  requifite  to 
Hotice  every  mineral  water,  there  are  a  vaft 
number  that  are  but  little   known  and    in- 
quired into,  and  therefore  the  chemical  ana- 
lyfiis  of  thefc  muft  be  very  imperfedl ;    and 
there  are  ftill  more,  perhaps,  whofe  medical 

Virtues  may  be  referred  to  one  or  two  well- 

* 

Icnown  fubftances  that  exift  in  higher  perfec- 
tion in  other  and  morfe  frequented  fprings. 

t  have  therefore  feledted  among  a  great 
number,  thofe  only  that  deferve  particular 
attention,  or  have  acquired  gVeat  celebrity, 
or  may  be  confidered  as  fair  fpecimens  of  a 
numerous  clafs.  The  order  which  I  have 
preferred  to  follow,  is  chiefly  that  of  degree 
-of  foreign  impregnation  with  any  thing  that 
Ihews  a  fenfible  and  ftr iking  difference  from 
febmmon  water;  beginning  with  the  moft 
fimjple,  ahd  proceeding  to  thofe  that  are  the 
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mod  compound,  and  whofe  analyfis  Is  the 
moft  complicated.  Some  of  thefe  are  to  be 
confidered  as  examples  of  a  whole  genus,  as 
where  the  Malvern  water  is  made  the  head 
of  the  remarkably  pure  waters,  or  the  Tun- 
bridge,  of  the  fimple  chalybeates;  others 
again,  fuch  as  that  of  Bath  or  Buxton,  have 
been  confidered  as  peculiar  natural  produc- 
tions,  and  on  that  account  they  are  givea 
without  reference  to  any  particular  clkfs.  Wq 
have  ftill  to  regret  confiderable  deficiencies  in 
the  analyfis  of  feveral  waters,  and  inaccuracy 
in  others ;  though  in  many  cafes  thefe  more 
concern  the  curious  than  the  dire£tly  ufeful 
part  of  the  inveftigation  pf  mineral  waters. 
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MALVERN  WATER. 

The  extenfive  and  lofty  range  of  the 
Malvern  hills,  diftinguifhed  by  the  flriking 
elegance  of  their  outline,  occupies  a  great  part 
of  the  fouth  weft  of  the  county  of  Worceftcr, 
forming  a  diftant  boundary  to  the  rich  vale 
of  the  Severn  lying  to  the  eaft,  and  ftanding 
as  a  frontier  between  this  county  and  that  of 
Hereford.  The  range  of  hilly  country  which 
beautifully  diverfifies  the  face  of  Hereford- 
ihire,  terminates  in  the  Malvern  hills,  and 
fron^  their  fummit  the  eye  is  gratified  with 
a  view  *of  rich  cultivation  and  natural  beauty 
inferior  to  none  which  England  can  produce, 
cbnfifting  of  numerous  orchards,  of  large 
plantations  of  hops,  and  an  agreeable  mixture 
of  open  and  arable  land. 

The  village  of  Great  Malvern,  fituated 
about  half  way  between  Ledbury  and  the 
city  of  Worcefter,  has  for  many  years  been 
celebrated  for  a  fpring  of  remarkable  purity, 
which  has  acquired  the  name  of  the  Holy 
Well,  from  the  reputed  fandlity  of  its  waters, 
and  the  real  and  extenfive  benefit  long  de-* 


101 


rived  in  various  cafes  from  its  ufe.  The 
Holy  Well  iffues  high  up  the  hill,  midway 
between  the  villages  of  Great  and  Little 
Malvern,  firom  a  foil  which  is  chiefly  lime- 
ftone,  but  interfperfed  with  a  large  quantity 
of  quartz,  a^d  a  hard  red  flliceous- earth. 
The  limeflone  on  the  Herefordfhire  fide  is 
ufed  largely  both  for  burning  into  lime  and 
for  building.* 

The  Holy  Well  water,  when  firft  drawn» 
appears  quite  clear  and  pellucid,  and  does 
not  become  fenfibly  turbid  .on  (landing.  It 
poilefles  fomewhat  of  an  agreeable  pungency 
to  the  tafte,  but  this  is  not  confiderable.  In 
other  refpe£ts,  it  does  not  differ  in  tafle  from 
pure  good  foft  water.  With  different  re- 
agents it  ihews  the  following  properties : 

♦  See  the  Medical  Trafts  of  the  late  John  Wall,  M.  D.  of 
Worcefter,  firft  publiihed  in  1756,  and  fince  re-publi(hed  by 
his  fon  Martin  WaU,  M.D.  in  1780.  The  Treatife  by  Dr. 
John  Wall  on  Malvern  Holy  Well  is  highly  judicious  and  fenflble, 
and  contains  many  flriking  cafes,  but,  from  the  time  in  which  it 
vr2s  written,  is  defe^Te  in  the  chemical  part.  •  This  is  fupplied 
in  a  (ktisfadory  way  in  the  Appendix  given  by  his  ion,  along 
with  valuable  additions  to  the  medical  part.  As  the  obfervationi 
are  alf  given  from  perfonal  experience  during  a  long  refidence  on 
the  fpot,  and  appear  perfedly  authentic,  wc  may  rely  with  con- 
^deoce  on  fuch  relpedable  authority. 


/ 


102 


On  adding  lime  water  to  it  frefh  from  thtf 
ijjpring,  a  precipitate  of  fine  flocculi  was  formed^ 
ihewing  the  prefence  of  carbonic  acid. 

No  alkali,  however,  caufed  any  fenfible 
turbidnefd,  and  with  foap,  the  water  mixed 
uniformly  into  a  fmooth  opaline  folution. 

Nitrated  filver  gave  a  white  precipitate, 
growing  dark  by  expofure  to  air,  which 
fhewed  the  prefence  of  fome  fait  with  the 
bafis  of  muriatic  acid. 

Iron  filings  added  to  the  frcfh  water,  and 
the  bottle  corked  up,  w.erc  fo  far  a6:ed  on  as 
to  give  fenfible  tefts  of  a  chalybeate  after 
Handing  fome  hours,  indicating  the  prefence 
of  fome  difengaged  c^bonic  acid. 

On  evaporating  two  pounds  of  the  water 
to  drynefs,  about  two  grains  of  an  earth  was 
left  behind,  which  effervefced  with  dilute 
fulphuric  acid;  the  water,  when  much  con* 
centrated,  gave  now  fome  precipitate  with  a 
cauftic  alkali. 

The  abfolute  quantity  of  refiduum  is  dif- 
ferently eftimated.  Dr.  J.  Wall  evaporated, 
after  a  very  dry  feafon,  three  quarts  oi  the 
water  in  a  filver  vefiel^  and  found  no  other 
fedimept  than  a  flight  trace  or  difcoloratioa 


103 

left  upon  the  filver;  and  even  after  a  rainy 
feafon,  only  half  a  grain  was  colleded  from 
two  quarts  of  water.  Dr.  Martin  Wall, 
however,  found  a  reliduum  bf  one  grain  ill 
the  pint  of  the  freftx  water ;  whence  we  may 
conclude,  that  it  is  not  precifely  the  fame  at 
every  time,  and  is  in  fome  meafure  afieded 
hy  the  degree  of  moifture  of  the  feafori  ;^  but 
even  in  its  lead  pure  ftate,  it  contains  lefs  folid 
matter  than  almoft  any  other  natural  fpring 
that  we  are  acquainted  with. 

The  contents  of  Malvef  n  Holy  Well,  there- 
fore are ;  fome  carbonic  acid,  which  is  in  an 
uncombined  ftate,  capable  of  afiing  on  iron, 
and  of  giving  a  little  tafte  to  the  water, 
but  the  exadt  quantity  of  which  has  not  been 
afcertained;  a  very  fmall  portion  of  earth, 
either  lime  or  magnefia,  united  with  the  car- 
bonic and  marine  acids ;  perhaps  a  little  neu- 
tral alkaline  fait ;  and  a  very  hrge  proportion 
of  water ;  for  we  may  add,  that,  the  carbonic 
acid  perhaps  excepted,  the  foreign  matter  is 
lefs  than  that  of  any  fpring  water  which  we 
ufe.  No  iron  or  metal  of  any  kind  is  found 
In  it,  though  there  are  chalybeates  in  the 
^neighbourhood. 
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It  is  fingular,  that  notwithftanding  its  ap^ 
parent  purity,  this  water  is  faid  not  to  keep 
well,  and  foon  acquires  a  fetid  fmell  by  (land- 
ing in  open  veflels.  Dr.  Wall  cGnje<9:ures, 
that  part  of  this  may  be  owing  to  the  impu- 
rities of  tubs  and  other  veflels  being  fo  readily 
foluble  in  this  remarkably  pure  water. 

Malvern  water,  like  many  others,  was  at 
firil  only  employed  as  an  external  application, 
and  this  indeed  is  dill  its  principal  ufe,  though 
it  is  extended  with  fome  advantage  to  a  few 
internal  difeafes.  It  has  been  found  highly 
efficacious  in  psdnful  and  deep  feated  ulcera- 
tions, the  confequence  of  a  fcrophulous  habit 
of  body,  and  which  are  always  attended  with 
much  local  irritation  and  often  general  fever. 
Applied  to  the  fore,  it  moderatesr  th^  profufe- 
nefs  of  the  diicharge,  correfts  the  foetor  which 
fo  peculiarly  marks  a  caries  of  the  bone,  pro- 
motes the  granulating  procefs,  and  a  falutary 
exfoliation  of  the  carious  part ;  and  by  a  long 
perfeverance  in  this  courfe,  very  dangerous 
and  obftinate  cafes  have  at  lall  been  intirely 
cured.  Inflammation  of  the  eye,  efpecially 
the  ophthalmia  which  is  fo  troublefome  in 
fcrophulous  habitS|  often  yields  to  this  fimplc 
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application,  and  we  find  that  for  a  great  num- 
ber of  years,  perfons  af9i£ted  with  fore  eyes, 
have  been  in  the  habit  of  reforting  to  Malvern 
Holy  Well.  Another  order  of  external  difeafes 
for  which  this  water  is  greatly  celebrated,  is 
that  which  has  been  included  under  the  ge- 
neral name  of  cutaneous 'eruptions ;  and  even 
thofe  obftinate  cafes  of  Jry  defquamations, 
that  frequently  follow  a  fudden  application  of 
cold  in  irritable  habits,  are  often  cured  by  this 
remedy.  Where  the  fkin  is  hot  and  dry. 
It  remarkably  relieves  the  intolerable  itching 
of  herpetic  diforders,  and  renders  the  furface 
of  the  body  more  cool  and  perfpirable.  It 
appears,  however,  from  a  nice  obfervation  of 
Dr.  Wall,  that  this  method  of  treatment  is 
not  fo  fuccefsful  in  the  cutaneous  eruptions 
of  very  lax  leucophlegmatic  habits,  where 
the  extremities  are  cold,  and  the  circulation 
languid ;  bift  that  it  fucceeds  bell  where  there 
is  unufual  irritation  of  the  fkin,  and  where  it 
is  apt  to  break  in  painful  fiffures,  that  ooze  out 
a  watery  acrid  lymph.  On  the  firft  applica- 
tion of  this  water  to  an  inflamed  furface,  k 
will  Qften  for  a  time  increafe  the  pain  and 
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irritation,  but  thefe  efibds  go  off  ia  a  few 
days.  .    , 

The  great  benefit  arifing  from  ufing  Malvern 
water  as  an  external  remedy  in  difeafes  (^ 
the  fkin  and  furface  of  the  body,  have  led  to 
its  employment  in  fome  internal  diforders, 
and  often  with  confiderable  advantage.  Of 
thefe^  the  moft  important  are  painful  afiedions 
of  the  kidnles  and  bladder,  attended  with  the 
difcharge  of  bloody,  purulent,  or  foetid  urine  j 
the  he^ic  fever  produced  by  fcrophulous  ulce- 
ration of  the  lungs,  or  very  extenfive  and 
irritating  fores  on  the  furface  of  the  body, 
and  dfo  fiftulas  of  long  (landing  that  have 
been  neglected,  and  have  become  conflant  and 
troublefome  fores. 

The  Malvern  water,,  though  unqueftionably 
of  great  benefit  ip  many  of  the  cafes  that  we 
have  juft  enumerated,  is  in  general  a  pcrfedly 
fafe  application,  and  may  be  ufed  with  the 
utmoft  freedom,  both  as  an  external  drefUng 
for  fores,  and  as  a  common  drink ;  and  this 
is  particularly  the  cafe  with  the  common 
people  that  reforc  to  this  fpring  for  cutaneous 
complaints  or  other  fores,  who  are  in  the 
conftant  habit  of  dipping  their  linen  ia  the 
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water,  dreffing  with  it  quite  wet,  and  rcnew^ 
Ing  this  application  as  often  as  it  dries.  The 
perfe<fi  fafety  of  this  pra£tice  on  a  preternatu- 
rally  irritated  furface,  has  been  afcertained 
by  long  experience,  and  is  in  itfelf  an  impor*- 
tant  circumftance  in  illuftrating  the  effe£i;  of 
moifture  on  the  furface  of  the  body. 

The  internal  ufe  of  Malvern  watct,  is 
fometimes  attended  at  firil  with  a  flight  naufea, 
and  not  unfrequently  for  the  firft  day  or  two, 
it  occafions  fome  degree  of  drowfincfs,  vertigo, 
or  flight  pain  of  the  head,  which  comes 
on  a  few  minutes  after  drinking  it.  This 
eScCt  Dr,  Wall  ingenioufly  explains  from  the 
temporary  plethora  of  the  veflfels  of  the  head, 
occafioned  by  the  great  eafe  and  rapidity  with 
which  this  pure  liquid  enters  the  abforbent 
fyfl:em.  Thefe  fymptoms  go  oflT  fpontaneoufly 
after  a  few  days,  or  may  readily  be  removed 
by  a  mild  purgative.  The  eflTedls  of  this 
water  on  the  bowels  are  not  at  all  conftant; 
frequently  it  purges  briflcly  for  a  few  days, 
but  it  is  not  uncommon  for  the  body  to  be 
rendered  coftive  by  its  ufe,  efpecially,  as  Dr. 
Wall  obferves,  wish  thofe  who  are  accuftomed 
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to  malt  liquors.  In  all  cafes  it  decidedly  in- 
creafea  the  flow  of  urine,  and  the  general  health 
of  the  patient ;  his  appetite  and  fpirits  almoft 
invariably  improve  during  a  courfe  of  the 
water,  if  it  agrees  in  the  firft  inftance.  To 
this,  the  fine  mountain  air,  and  beauty  of  thfe 
fituation,  which  tempt  the  invalid  to  slQxvc 
exef cife^  will  doubtlefs  much  contribute ;  and 
the  temperance  and  regularity  of  life  Xvhich  are 
generally  obferved  in  thefe  places  by  patients 
of  ev^ry  rank,  will  affift  in  fecuring  the  ad- 
vantage which  has  been  gained  by  the  ufe  of 
the  water. 

The  duration  of  a  courfe  of  Malvern 
water  muft  vary  very  conliderably,  on  ac- 
count of  the  different  kinds  of  difeafe  for 
which  this  fpring  is  reforted  to.  Cafes  of 
obilinate  fcrophulous  fores,  efpecially  with 
caries  in  any  bone,  are  always  long  in  healing, 
and  require  a  refidence  here  for  a  confiderable 
time.  The  fanfe  may  be  faid  of  very  obfti- 
nate  herpetic  eruptions;  but  where  the  cu- 
taneous affedion  is  mild,  or  where  a  tendency 
to  it  comes  on  at  flated  times,  which  is  fome- 
times  the  cafe,  this  habit  m^iy  be  checked  by  a 
ihort  ufe  of  this  water ;  and  hence  fome  per* 


109 

fons  who  are  liable  to  this  diforder  make  an 
annual  vifit  to  this  falubrious  fpring.  {a) 

Adjoining  to  Great  Malvern,  and  a  little 
higher  up  the  hill,  is  a  very  light,  pleafant^ 
chalybeate  water ;  but  which,  except  the  iron, 
held  in  folution  by  carbonic  acid,  is  as  free 
from  foreign  contents  as  the  HolywelJ,  and 
forms  a  valuable  addition  to  the  natural  riches 
of  this  fituation. 


The  Malvern  water  may  be  confidered  as 
the  beft  fpecimen  that  we  poflefs  of  a  remark- 
ably pure  natural  fpring,  which  has  acquired 
a  high  reputation  as  a  medicine:  there  are 
feveral  others  in  this,  as  in  moft  other  countries, 
which  have  rifen  to  great  confequence,  and 
have  been  in  like  manner  celebrated  in  the  cure 
of  inflammations  of  the  eyes,  fcrophulous  fores, 
and  all  cutaneous  eruptions.  Indeed  it  ajp- 
pears  natural,  in  thefe  unfightly  and  often 
loathfome  diforders,  for  the  fuflferer  to  repair 
to  the  pureft  and  moft  copious  fource  of  the 

(a)  At  I  think  that  the  greater  part  of  the  good  effedls  of  this 

water  are  to  be  attributed  to  its  purity,  I  (hall  take  fome  further 

notice  of  it  in  the  chapters  on  the  medicinal  ufe  oi  Jtmple  water ^ 

at  the  end  of  the  rolume^  to  which  I  Audi  beg  leive  to  refer  the 
1 
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cleanfing  clement  water,  whofe  refrefhing 
coolnefs  is  £o  powerful  in  allaying  irritation. 
One  more  example  of  this  clafs  deferves  fpme 
notice,  for  the  celebrity  which  it  formerly  en- 
joyed on  this  account,  and  the  fandity  attached 
to  its  waters. 

Saint  Winifrede's  well,  in  the  parifli  of  the 
town  of  Holywell,  in  the  county  of  Flint, 
is  one  of  the  fined  and  mod  copious  fprings 
in  the  kingdom,  {a)  It  rifes  out  of  the  lower 
extremity  of  a  limeHone  rock,  and  boils  up 
with  great  vehemence  through  the  crevices  of 
a  handfome  ilone  refer  voir.  This  is  inclofed 
in  a  beautiful  polygonal  building,  of  the  form 
of  a  temple  in  Gothic  archite£ture,  dedicated 
to  the  tutelary  faint  of  the  fountain,^  which 
preferves  its  fource  from  accidental  pollution. 
From  the  fpring  head  it  flows  into  a  fpacious 
bath»  neatly  con(h*u£ted  of  done,  and  over- 
flowing thence^  it  purfues  its  courfe  in  a 
deep  flony  channel,  and  forms  a  confiderablc 
flream ;  which,  in  the  fliort  courfe  of  two 
miles  to  the  Dee,  where  it  terminates,  is  made 

eminently  fubfervient  to  the  purpofes  of  manu- 

• 

{a)  See  Pennant's  Tour  in  North  Wales,  and  the  Hiftory 
of  the  Parifhes  of  Whitford  and  Holywell,  by  the  fame  eminent 
author. 
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fadure,  by  turning  the  machinery  of  com 
mills^  cotton  mills,  and  efpecially  the  vafl 
and  numerous  works  in  copper  and  brafs  of 
the  Anglefea  copper  company,  {b)  {c) 

Saint  Winifrede*s  well  is  a  remarkably  clear^ 
pure,  well-ti^fted  water,  and  is  ufed  by  the 
inhabitants  around  for  all  domeflic  purpofes* 
A  century  ago,  the  virtues  of  this  noble  fpring 
were  more  celebrated  than  they  are  at  prefent, 
and  the  town  of  Holywell,  then  chiefly 
known  for  its  poflefling  this  natural  tres^fure, 
was  crouded  with  vifitors  from  every  part  of 
I^orth  Wales.  Though  its  utility  now  is 
principally  confined  to  the  inhabitants,  and 
to  the  purpofes  of  manufacture,  there  is  uo 
reafon-to  doubt  of  its  medicinal  efficacy  in 
the  diforders  before  mentioned,  which  are 
prccifely  thofe  for  which  the  Malvern  fpring 
is  now  frequented. 

(b)  See  Aikinn's  Tour  in  Nordi  Wales. 

(c)  It  b  a  fingular  circomftaoce  that  mill  wheels^  and  other 
machinery,  if  made  of  wood,  are  rotted  remarkably  foon  by 
remaiaing  in  this  water.  This  is  found  to  be  owing,  as  Mr. 
Pennant  obfenres,  to  a  (pedes  of  mofs  which  attaches  itfelf  to 
the  wood,  and  for  the  production  of  which  this  water  appears 
unufually  favourable.  This  inconvenience  hat^Miged  the  manu- 
fadurer  to  ofe  caft-iron  water  wheels. 

12 
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BRISTOL  HOTWELL. 

This  celebrated  fpring  is  fituated  at  the 
bottom  and  fouthern  extremity  of  St.  Vin- 
cent's rock,  a  lofty  cliff  on  the  banks  of  the 
Avon,  on  the  Gloucefterfhire  fide,  about  a 
mUe  below  the  city,  of  Briftol,  and  within 
four  of  the  noble  and  extenfive  arm  of  the  fea, 
known  by  the  name  of  the  Briftol  Channel. 

The  fite  of  Briftol  Hotwell  appears  to  be 
one  of  thofe  choice  and  favoured  fpots  that 
are  peculiarly  calculated  for  the  pleafure  and 
.  comfort  of  the  invalid.  High  ridges  of  dry 
limeftone  cliffs  ftielter  ic  from  the  bleak  north 
and  eaft  winds,  and  from  the  boifterous  weft 
which  are  fo  frequent  and  powerful  on  that 
fide  of  the  kingdom ;  and  it  is  only  open  to 
the  fouth,  a  quarter  in  which  expofure  is  the 
moft  agreeable.  By  the  lover  of  pi£turefque 
beauty  the  banks  of  the  Avon  have  been 
long  cherifhed,  for  the  whole  adjacent  coun- 
try abounds  with  beautiful  fcenery  and  ro- 
mantic profpeds.  The  fine  open  downs 
on  the  neighbouring  hills  'enjoy  a  pure  and 
healthful  atmofphcre,    and  delightful  views 
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of  the  fliores  of  the  Avon,  on  the  one  fid< 
an  abrupt  rock,  on  the  other  a  gentle  flopc 
wooded  to  the  water's  edge;  and  in  the  dif- 
tance  is  feen  the  wide  eftuary  of  the  Severn 
in  the  Briftol  Channel. 

St.  Vincent's  rock,  from  the  bottom  of 
which  the  Hotwell  fprings  into  day,  is  comv 
pofed  principally  of  a  hard,  compad,  and 
very  fine  limeftbne,  intcrfperfed  with  calca- 
reous fpar,  and  alfo  containing  thofe  very 
tranfparent  quartz  cryftals,  formerly  much 
efteemed  and  known  by  the  name  of  Briftol 
Stones.  This  rock  is  the  fcene  of  great  bu- 
finefs,  on  account  of  the  large  quarries  that 
are  hollowed  out  of  its  fide,  whence  is  pro- 
cured a  fine  ftone  for  the  purpofes  of  building, 
and  alfo  excellent  for  being  burnt  into  quick- 
lime, which  is  confumed  to  a  large  extent  in 
the  country,  and  exported  in  vaft  quantities 
to  the  Weft  Indies,  where  it  is  employed  in 
the  manufacture  of  fugar. 

The  Hotwell  fpring  is  a  very  fine  clear  te- 
pid water,  fo  copious  as  to  difcharge  about 
forty  gallons  in  a  minute.  The  frefh  water 
is  inodorous,  perfedlly  limpid  and  fparkling, 
and  fends  forth  numerous  air  bubbles  when 
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poured  into  a  glafs.  It  is  very  agreeable  to  the 
palate,  but  without  having  any  very  decided 
taile,  at  leaft  none  that  caii  be  well  diftinguiihed 
by  a  common  obferver.  Its  fpecific  gravity  is 
only  1.00077  which  approaches  fo  near  to 
that  of  diftilled  water»  that  this  circumftadce 
alone  would  (hew  that  it  contained  biit  a 
very  fmall  admixture  of  foreign  contents^ 
This  water,  as  its  name  imports,  is  a  thermal 
fpring,  but  one  in  which  the  heat  is  very 
moderate.  The  exaft  temperature  is  given 
differently  by  different  obfervers,  which  may 
be  partly  owing  to  a  flight  actual  variation  in 
•its  heat,  but  principally  to  a  little  difference 
in  thermometers.  Taking  the  average  of  the 
mofl  accurate  obfervations,  it  may  be  reckon- 
ed at  74®,  and  this  does  not  very  fenfibly 
vary  during  winter  or  fummen  A  little 
peculiarity  attends  this  fountain^  which  re- 
quires to  be  mentioned.  The  fpring  tides 
are  known  to  rife  to  a  remarkable  height 
in  the  Severn  and  Avon,  and  with  great 
rapidity.  The  Hotwell,  although  confider- 
ably  higher  than  the  rivef,  is  however  fo 
far  affedled  by  a  fpring  tide,  as  to  become 
thereby  in  fome  degree  tUrbid,  and  is  then 
not  thought  quite  fo  efficacious.     This  gives 
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rife  to  a  refinement  in  pra&ice^  in  avcnding 
the  medical  ufe  of  the  Hotwell  during  thefe 
periods,  till  by  about  two  hours  pumping, 
the  water  returns  to  its  original  purity  (a). 

Briftol  water,  befides  being  employed  me- 
dicinally at  the  fpring  head,  which  is  in  fa& 
but  a  fmall  part  of  its  confumption,  is  ufed 
largely  at  the  table  at  the  Hotwells,  and  for 
all  domeftic  purpofes.  Its  foftnefs,  or  free- 
dom from  earthy  falts,  is  almoft  proverbially 
known;  and  from  its  excellent  quality  of 
keeping  untainted  for  a  great  length  of  time 
in  hot  climates,  it  forms  a  moft  valuable 
water  for  long  voyages,  and  is  accordingly 
exported  in  great  quantities  to  diftant  parts. 

The  contents  of  this  water  have  been  afcer- 
tained  at  various  times  by  able  chemifts,  and 
in  the  modem  improved  ftate  of  chemical 
analyfis,  nothing  further  feems  to  be  required 
to  complete  our  knowledge  of  tjiis  water; 
nor  does  it  appear  probable,  that  there  exifts  in 
it  any  fubftance  which  has  not  been  deteded, 

(a)  The  real  difference  of  the  water  at  thefe  times,  is  how- 
ercr,  very  trifling.  Dr.  Carrick  found  it  to  amount  to  no  more 
than  about  three  grains  and  a  half  of  folid  matter  in  a  gallon, 
daring  the  fpriog  tides. 
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^though  fome  difference  may  arife  in  efti- 
mating  the  exaA  quantities  of  thefe  contentSt 
none  of  which  are  in  themfelves  at  all  un- 
common or  peculiar  to  this  fpring. 

firiftol  water  contains  both  folid  and  gafeous 
matter,  and  the  dillindion  between  the  two 
requires  to  be  attended  to,  as  it  is  owing  to 
the  very  fmall  quantity  of  the  former,  that  it 
dcferves  the  character  of  a  very  pure  natural 
fpring ;  and  to  an  excefs  in  gafeous  contents^ 
that  it  feems  to  be  principally  indebted  for  its 
medical  properties,  whatever  they  may  be, 
independent  of  thofe  of  mere  water,  with  an 
increafe  of  temperature. 

The  folid  contents  are  eftimated  by  Dr. 
Higgins,  at  57  grains  in  the  gallon;  by 
Dr.  Nott,  at  52;  by  Dr.  Carrick,  at  47I;  by 
others  ftill  lower  j  but  as  the  analyfis  of  Dr. 
Carrick  comes  the  neareft  to  the  average  of 
the  different  calculations,  and  as  he  gives  the 
quaxitity  of  gafeous  matter,  and  all  the  par- 
ticulars of  an  examination  apparently  con- 
duced with  attention  and  accuracy,  we  ihall 
chiefly  follow  this  authority.  (3) 

(b)    See  Dr.  Carrick't  **  Diflertation  on  the  Medical  and 
Chemical  properties  of  the  Briilol  Hotwdl,  1 797." 
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Fre(h  Briftol  water,  when  warm  from  the 
fpring,  ihews  the  following  appearances  with 
the  feveral  re-agents : 

The  blue  of  fyrup  of  violets  is  (lightly 
changed  to  a  green,  (hewing  the  prefence  of 
an  uncombined  alkali,  or  elfe  an  aerated  earth. 

The  yellow  of  turmeric  is  not  alteredt 
fhewing  therefore  the  abfence  of  an  alkali, 
and,  by  dire<9:  inference,  that  the  change  on 
the  preceding  teft  was  produced  by  an  aerated 
earth. 

The  red  of  Brazil  wood,  and  the  blue  purple 
of  litmus,  are  fcarcely  changed  by  the  water, 
indicating  that  the  carbonated  earth  is  in  very 
fmall  quantity. 

The  (ixed  and  volatile  carbonated  alkalies 
produce  a  white  precipitate,  by  decompodng 
fome  earthy  fait  diflTolved  in  the  water. 

Pruffian  alkali  and  tindure  of  galls  occa(ioa 
no  change ;  (hewing  thereby  the  abfence  of 
any  kind  of  metallic  fait. 

The  prefence  of  carbonic  acid  is  detected,  • 
by  caufmg  an  immediate  milkinefs  and  white 
precipitate  when  lime  water  is  added. 

The  precipitate  produced  by  acid  of  fugar, 
added  to  this  water,  indicates  the  prefeace  of 
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lime;  muriat  of  barytes  difcovers  fulphuric 
acid :  and  nitrat  of  filver  exhibits  the  muriatic 
acid. 

Nothing  of  a  fulphureous  nature  appears 
by  the  delicate  teft  df  acetite  of  lead. 

A  further  analyfis  of  Briftol  water  by  flow 
evaporation  to  dryncfs,  gave  to  Dn  Carrick, 
the  following  contents  in  the  wine  gallon  : 


Of  muriated  magnefia 

—  muriated  foda    .  . 

—  fulphated  foda    .  . 

—  felenite      

-*--  carbonated  lime    . 


4.00 


47-75 

Total  47^  grains  of  folid  contents. 
During  the  .evaporation,  ;^^  cubic  inches  of 
air  were  expelled,  which,  when  colleded  in 
proper  veflels^  and  fubje^ed  to  examination, 
were  found  to  confift  of  30  inches  of  carbonic 
add  gas,  and  3  inches  of  common  air. 

It  appears,  therefore,  that  a  Witicheflicr 
*  gallon  (of  231  cubic  inches)  of  Briftol  Hotwell 
water  contains  only  47^  grains 'of  folid 
contents,  of  which  rather  lefs  than  half  are 
neutral  fairs  with  the  bafis  of  foda,  and  the 
reminder  are  calcareous  falts :  bat  that  it  alfo 
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holds  in  folution  about  -l  to  |  of  its  bulk  of 
a  gas,  which  is  chiefly  carbonic  acid. 

The  general  inference  from  this,  as  well , 
as  every  other  analyfis  of  Briftol  water,  is, 
that  it  is  confiderably  pure  for  a  natural 
fpring,  containing  no  other  folid  matter  thaa 
is  found  in  almoft  all  common  fpring  water^ 
and  in  left  quantity.  Mod  of  thefc  contain 
at  leaft  8  or  i  o  grains  in  the  pint  of  foreign 
contents,  and  often  much  more,  and  are  very 

_  « 

commonly  hard ;  Briftol  water  contains  only 
fix  grains^  and  is  foft.  This  quantity,  how- 
ever, is  more  than  in  feveral  river  waters.  On 
the  other  hand,  its  gafeous  contents  far  exceed 
thofe  of  common  fprings,  as  thefe  feldom 
hold  in  folution  more  than  from  t~  to  J^  of 
their  bulk  of  any  kind  of  sur;  but,  as  a 
mineral  water,  the  proportion  of  air,  even  in 
Briftol  water,  is  very  fmall.  It  may,  there- 
fore, be  defcribed  as  a  pure,  warm,  (lightly 
acidulated  fpring. 

The  fenfible  effed:s  generally  allowed  to  be  • 
produced  by  this  water  when  warm  and  frefh 
from  the  fpring,  are,  at  firft  a  gentle  glow  in 
the  fl:omach,  to  which  fucceeds  fometimes  a 
flight  degree  of  head-ach  and  giddinefs,  but 
which  foon  go  off.     Indeed  this  water  may 
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be  more  fafeiy  tried  in  every  ftate  of  health 
than  mod  of  the  other  mineral  fprings  (r).  A 
continued  ufe  of  Briftol  water  is  allowed  in  moft 
cafes  to  incrcafe  the  flow  of  urine,  and  at  the 
fame  time  to  keep  the  (kin  moid  and  perfpi- 
rable;  and  the  appetite  and  general  health 
are  ufually  improved  by  a  refidence  at  the 
Hotwells.  The  effeds  which  the  water  pro-* 
duces  on  the  bowels  are  by  no  means  conftant^ 
as  indeed  may  readily  be  imagined  from  a  re* 
view  of  its  compofition,  the  purgative  falts 
being  in  very  fmall  quantity,  and  their  ope- 
ration, whatever  it  might  be,  eafily  counter-^ 
a£bed  by  the  fuperior  dofe  of  calcareous  falts. 
On  the  whole,  a  tendency  to  coftivenefs  feems 
to  be  the  more  general  confequence  of  a  conti- 
nued courfe  of  Briftol  water,  and  therefore 
the  ufe  of  a  mild  aperient  is  often  requifite. 
The  fenfible  effeds  juft  enumerated  are  prin- 
cipally applicable  to  invalids,  for  perfons  in 
health,  who,  from  curiofity,^  tafte  the  water 
at  the  fpring-head»  often  difcover  nothing  in 
it.  but  warmth,  that  diftinguilhes  it  from  any 
common  drink. 

The  following  are  the  diredions  ufually 

U)  -See  Dr.  Nott's  '<  Treatife  of  the  Hotwell  Waters  ncait 
PriftoJ,  i797r 
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given  for  employing  this  water  medicinalty. 
The  time  recommended  for  the  firft  dofe  is 
before  breakfaft,  as  early  in  the  morning  as 
the  patient  choofes  to  rife,  when  it  is  ufua! 
to  take  two  glafles,  with  about  half  an  hour 
fpent  in  gentle  exercife  interpofed  between 
them.  Two  more  glafles,  with  the  fame  in- 
terval, are  generally  given  midway  between 
breakfaft  and  dinner,  and  the  water  is  feldom 
repeated  afterwards  in  the  courfe  of  the  day. 
The  (ize  of  the  glafs  varies  from  a  quarter 
to  half  a  pint,  which  laft  is  reckoned  a  full 
dofe:  but  at  no  time  ihould  it  be  taken  in 
fuch  a  quantity  as  to  caufe  any  oppreffion  or 
fenfe  of  weight  in  the  ftomach.  Three  days 
before  and  after  every  full  and  new  moon, 
the  clearnefs  of  the  water,  as  has  been  men- 
tioned, is  fomewhat  difturbed  by  the  fpring 
tides  in  the  Avon,  and  this  caufes  a  little  ir- 
regularity in  the  time  of  ufing  the  water,  as 
it  requires  fome  hours  pumping  in  order  to 
run  clear  again. 

To  produce  the  full  medicinal  efFefts  of 
Briftol  water,  it  fliould  unqueftionably  be 
drank  at  the  fountain  head ;  for  by  carriage  or 
mere  keeping,  it  lofes  much  of  its  carbonic 
acid  as  well  as  its  temperature,  and  this  laft 
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cannot  be  reftored  without  a  further  lofs  of 
this  volatile  acid,i  It  ftill,  however,  con- 
tinues to  be  a  pure  and  excellent  water  for  the 
table^  and  is  ufed  as  fuch  at  the  Hotwells. 

That  the  reader  may  form  a  better  idea  of 
the  properties  of  this  water  as  a  medicine,  I 
fhall  give  the  foUd  and  gafeous  contents  of 
each  dofe,  calculated  from  the  refults  of  the 
analyfis  already  quoted.  This  plan  will  be 
purfuedy  where  it  is  pradicable^  with  all  the 
Other  mineral  waters  that  will  be  noticed  in 
tlie  courfe  of  this  work. 

Half  a  pint  of  frefli  Briftol  water,  which 
is  a  full  dofe,  contains 

Of  fulphat  of  foda,  muriat  of  foda,  and 
muriated  magnefia,  gr.  1*404,  or  fomewhat  left 
than  a  grain  and  a  half. 

Of  fulphat  of  lime  and  chalk  held  in  folu-^ 
tion  by  carbonic  acid,  gr.  1.577,  ^^  rather 
more  than  a  grain  and  a  half;  and 

Of  carbonic  acid,  mixed  with  a  little  com- 
mon air,  2  cubic  inches,  or  about  an  ounce 
in  meafure.  Therefore,  fuppofing  the  above 
quantity  taken  four  times  in  the  day,  the  pa- 
tient will  have  added  to  his  daily  ingefta  about 
five  grains  and  a  half  of  purgative  (alts ;  fix 
grains  and  a  half  of  calcareous  falts^  and  about 


123 

• 

a  quarter  of  a  pint  in  bulk  {J)  of  carijonk 
add ;  the  whole  diflblved  in  a  quart  of  water 
of  the  temperature  of  74^ 

Briftoi  Hotwell  has  obtained  great  cele** 
brity  in  the  cure  of  a  number  of  difeafes  (^ 
very  oppodte  natures ;  and  in  common  with 
all  pure  waters^  it  has  been  recommended  in 
thofe  diforders  in  which  it  is  of  importance 
to  increafe  the  quantity  of  aqueous  ijlrink) 
without  addingany  principle  which  may  prove 
pernicious  to  irritable  and  weakened  organs^ 
It  is  probably  to  the  watery  ingredient,  aflifteS 
by  a  higher  temperature  than  ufually  prevails 
in  natural  fprings,  that  we  may  attribute  the 
benefit  which  is  derived  from  this  fountain  in 
feveral  diforders  of  the  alimentary  canal,  in 
the  dyfpeptic  fymptoms  which  fo  often  im- 
pair the  health  of  the  European  who  has 
long  refided  in  hot  climates,  in  bilious  diar- 
rhoea, and  flight  dyfentery .  On  the  fame 
grounds,  that  is,  on  the  purity  of  the  aqueous 
part,  we  may  perhaps  account  for  the  cele- 
brity which  the  Hotwell  has  acquired  in  the 
cure  of  diabetes,  or  at  lead  in  affording  con- 
iiderable  relief  in  this  troublefome  and  fmgu-* 

(J)  By  this  expreffion,  I  mean  all  along  the  hli  that  fuch  a 
quantity  of  water  would  occupy. 
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lar  malady,  and  rendering  the  urinary  organs 
more  fitted  to  receive  benefit  from  thofe  me- 
dicines which  are  generally  prefcribed  and 
fometimes  fuccefsful.  But  the  high  repu- 
tation which  this  fpring  has  acquired,  is, 
above  all,  in  the  cure  of  pulmonary  con- 
fumption,  one  of  the  moft  diftreffing  in  its 
fymptoms,  delufive  in  its  appearance,  un- 
certain in  its  progrefs,  and  difiicult  to  be 
refilled,  of  all  the  diforders  with  which  we 
are  acquainted.  Much  difference  of  opi- 
nion has  arifen  on  the  fuppofed  virtues  of 
Briftol  water  in  this  difcafe,  and  from  the 
number  of  unfuccefsful  cafes  among  thofe  that 
frequent  this  place,  many  have  been  difpofed 
to  deny  any  peculiar  power  to  this,  fuperior 
to  any  fimple  water.*  It  is  not  eafy  to  deter- 
mine how  much  may  be  owing  to  the  favour- 
able fituation  and  mild  temperate  climate 
which  Briftol  enjoys;  but  it  cannot  be  doubt- 
ed that  the   Hotwell  water,    though  by  no 

*.  Th^  water  of  Briflol  is  celebrated  for  its  purity,  and  for  its 
virtues  in  confumptions,  and  feveral  weakncffes.  It  has  certainly 
no  claim  to  be  thought  a  pure  water  ;  and,  as  far  as  my  experi- 
ence goes,  it  has  as  little  juft  pretence  to  any  of  the  medicinal 
virtues  which  it  has  been  thought  to  poffefs.— ^Cominrfi/.  on  tie 
Jfifiory  and  Cure  of  Dlfeafst,  by  W.  HeUrdcn^  M.  Z)./.  79. 
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means  a  cure  for  confumption,  alleviates 
feme  of  the  mod  harrafEng  fymptoms  in 
this  formidable  difeafe.  It  is  particularly 
eflScacious  in  moderating  the  thirft,  the  dry 
burning  heat  of  the  hands  and  feet^  the 
partial  night  fweats,  and  the  fymptoms  that 
are  peculiarly  he&ical ;  and  thus  in  the  ear-- 
lier  ftages  of  phthifis,  it  may  materially  con- 
tribute to  a  complete  re-eftablifhment  of  health; 
and  even  in  the  latter  periods  it  may  confi- 
derably  relieve,  when  the  profpeft  of  a  cure 
has  long  been  doubtful,  if  not  hopelefs.  Wc 
are  not  yet  fully  acquainted  vsrith  the  medical 
virtues  which  we  may  expedt  from  the  union 
of  a  fmall  quantity  of  carbonic  acid  with 
water  j  but  from  comparing  the  efFe<as  rcfult- 
ing  from  this  gafeous  acid  when  in  a  larger 
dofe,  and  giving  very  fenfible  properties  to 
the  water  with  which  it  is  combined,  there 
appears  to  be  fome  reafon  for  attributing  to 
this  fubllance,  a  part  at  leaft  of  the  virtues  of 
Briftol  water.  % 

The  feafon  for  the  Hotwells  is  generally 
from  the  middle  of  May  to  Odober,  but 
as  the  properties  of  the  water  are  the  fame 
during  the  winter,  the  fummer  months  are 

* 
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only  fdedcd  on  account  of  the  benefits  arif- 
idg  from  the  concomitant  advantages  of  air 
ind  excrtife,  which  may  be  enjoyed  more 
completely  iii  this  feafon.  However,  the 
invalid  may  with  advantage  choofe  this  fliel-* 
teted  fpot  as  a  winter  refidence,  and  thus  th^ 
tife  of  the  water  will  be  uninterrupted.  The 
ufe  of  this  fpring  is  intirely  internal,  and  the 
duration  of  the  courfe  varies  according  to  the 
difordef  ;  but  as  the  effedls  are  vtry  gradual, 
and  never  at  any  one  time  particularly  fen- 
fible,  it  often  requires  a  confiderable  period  to 
f  kperience  the  full  benefit  which  the  waters 
Ivill  produce. 

It  fhould  be  mentioned,  that  another  fpring 
nearly  refcmblihg  the  Hotwell,  has  been  dis- 
covered at  Clifton,  which  is  fituated  on  the 
filmmlt  of  the  fame  hill  from  the  bottom  of 
which  the  Hotwell  iflues.  The  water  of  the 
8ion  fpring,  as  it  is  called,  is  one  or  two  de* 
^rees  colder  than  the  former,  but  in  other  re- 
fpe£ts  it  fuflGlciently  refembles  it  to  be  em* 
ployed  for  all  fimilar  purpofes. 
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MATLOCK  WATER. 

The  village  of  Matlock,  fituated  in  a  hilly 
part  of  Derby  (hire,  is  known  to  moft  of  the 
lovers  of  pidurefque  fcenery,  as  one  of  the 
moft  ftriking  and  beautiful  fpots  that  can  at- 
tradl  the  attention  of  travellers.  It  is  built 
half  way  down  a  fteep  limeftone  hill,  at  thd 
foot  of  which  flows  the  clear  and  rapid  ftreaqi 
of  the  Derwent,  whofe  fteep  banks  are  co-* 
vered  with  thick  woods. 

A  number  of  fprings  ifliie  from  this 
limeftone  rock,  all  of  them  pofl!efling  .the 
cleamefs  and  purity  that  diftinguifh  moun- 
tain ftreams  which  rife  from  a  clean  rocky 
foil ;  but  feveral  of  thefe  poflefs  a  tempera- 
ture fteadily  above  that  of  natural  waters  in 
otir  climate.  The  cold  and  tepid  fprings  are 
Angularly  fituated  in  this  limeftone  hill.  All 
the  tepid  waters  arife  from  fifteen  to  thirty 
yards  above  the  level  of  the  Derwent,  whilft 
thofe  both  above  and  below  are  cold ;  and 
even  the  fources  of  the  latter  intermix  with 
thofe   of  a  higher   temperature  {a).      The 

(a)  See  Dr.  Short's  HiAoiy  of  Minersl  Waters. 
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fupply  of  tepid  water  is  very  copious,  and 
part  is  received  into  baths  where  the  water  is 
ufed  for  medical  purpofes.  The  temperature, 
according  to  Dr.  Percival,  is  66^  with  little 
variation  (^),  and  hence  the  Matlock  bath  has 
a  claim  to  be  admitted  into  the  lift  of  the  few 
Englifli  thermal  waters,  and  is  the  lo weft  in 
temperature. 

In  fenfible  properties,  this  water  fcarcely 
difiers  from  common  good  fpring  water.  It 
is  beautifully  clear,  and  exhales  no  fteam,  ex- 
cept in  very  cold  weather.  It  contains  very 
little  excefs  of  air  of  any  kind,  as  it  does  not 
fend  forth  any  confiderable  bubbles  when  it 
is  frefli  poured  out.  This  water,  when  firft 
taken  up,  curdles  foap;  but  this  cScGt  goes 
off  after  ftanding  a  few  days,  (owing  probably 
to  the  depofition  of  carbonat  of  lime)  and  it 
mixes  well  with  milk  without  curdling  it.  The 
tafte  is  that  of  good  pure  water,  without  any 
acidulous  flavour  or  unufual  brifknefs.  It  is 
only  four  grains  in  the  pint  heavier  than  dif- 
tilled  water. 

Matlock  water  has  not  been  anal  y fed  with 
(b  much  exadnefs  as  to  afcertain  the  quantity 

(»}  PerdTai't  Efla/s,  toI.  U. 
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of  all  the  foreign  matter  which  it  contains ; 
neither  does  this  appear  at  all  neceflfary,  fince 
its  medical  virtues,  independently  of  thofe 
of  pure  water^  may  fafely  be  afcribed  to  tem- 
perature alone.  It  is  found  to  contain  a  fmaU 
quantity  of  a  neutral  fait,  probably  muriat  of 
foda,  and  about  as  much  of  an  earthy  fait, 
which  is  chiefly  calcareous.  No  traces  of  iron 
are  difcoverable  by  any  teft,  nor  does  there 
appear  to  be  any  excefs  of  carbonic  acid,  as 
in  the  Briftol  Hotwell. 

Matlock  water  may  be  employed  in  all  thofe 
cafes  where  a  pure  diluent  drink  is  advifeable ; 
but  it  is  principally  ufed  as  a  tepid  bath,  or 
at  leaft  one  which  comes  to  the  extreme  limits 
of  a  cold  bath.  On  this  account  it  produces 
but  little  fliock  on  immerfion,  and  is  therefore 
peculiarly  fitted  for  thofe  delicate  and  languid 
habits,  that  cannot  exert  fufficient  re-a£tion  to 
overcome  the  eflfefts  of  the  ordinary  cold  bath, 
and  on  which  the  benefits  it  produces  chiefly 
depend.  Matlock  water  forms  a  good  inter- 
mediate bath  between  Bath  or  Buxton  and  the 
fea^  and  may  be  employed  in  preparing  the 
invalid  for  the  latter.  The  abundant  fupply 
of  water  always  at  the  fame  temperature,  is  a 
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drcumftance  in  favour  of  natural  baths,  and 
the  purity  of  the  air,  and  cxquifite  beauty  of 
the  fituation,  muft  always  render  Matlock  a 
favourite  refort  of  the  invalid  of  talle  an4 
leifure^ 
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BUXTON  WATER 

m 

Buxton  is  (ituated  on  die  north-weftero 
fide  of  the  I  county  of  Derby,  on  the  borders 
<^  Chefhire,  in  a  nanow  funnel-ihaped  valley, 
iiirrounded  on  all  fides  by  very  lofty  hills* 
The  whole  of  this  angle  of  Derbyfliire  con^ 
ftitutes  what  is  called  the  Peak  hundred,  41 
wild  mountainous  di(lri<fl,  thinly  inhabited, 
and  expofed  to  almod  per{)etual  florms. 

The  face  of  the  country  around  Buxton  l^ 
moftly  bleak  and  barren  ;  the  fuinmits  of  th^ 
hills  are  bare,  and  their  fides  covered  with 
but  a  fcanty  verdure.  The  vallies,  however, 
are  fertUe  and  beautifully  attradive,  and  ge- 
nerally divided  by  a  clear  rapid  ftream.  Th* 
ground  is  moftly  compofed  of  two  or  three 
fpecies  of  hard  filiceous  rock,  of  a  fhivery 
laminated  argillaceous  ftone,  called  (hale,  an4 
efpeciaily  of  a  v«ery  large  proportion  of  lime- 
ftone,  of  whidi  there  is  a^great  variety,  many 
kinds  biurning  into  a  remarkably  good  com- 
pa4fl  lime.  This  is  in  high  eftimation  with 
the  country  around,,  and  great  quantities 
of  it  are  prepared  at  and  near  Buxton,  a42i 
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conveyed  to  a  confiderablc  diftance,  to  be 
ufed  in  manufa&ures  of  various  kinds,  and 
principally  as  manure  for  the  cold  ft  iff  clay 
lands  of  the  neighbouring  parts  of  Chefhire. 

The  mountains  around  Buxton  abound 
with  large  chafms  and  clefts,  and  fome  remark- 
able natural  caverns  have  been  penetrated 
into,  whofe  ftala&ical  grottoes  are  great  ob- 
jefts  of  curiofity  to  the  numerous  vifitors 
that  annually  frequent  this  place.  This  is 
likewife  the  part  of  Derbylhire  that  has  been 
for  many  centuries  famous  for  its  lead  mines, 
and  fome  of  the  moft  ancient  works  in  the 
kingdom  are  to  be  found  in  this  diftrift, 
though  now  but  little  wrought. 

The  climate  of  this  mountainous  region  is 
highly  ungenial.  The  winters  are  fevere, 
the  fpring  tardy,  and  the  vegetation  much 
checked  by  bleak  north -eaft  winds,  which 
blow  with  great  vehemence  over  the  vallies. 
The  fummer  is  uncommonly  rainy,  fo  that 
it  is  very  rare  to  experience  many  days  in 
fucceflion  of  dry  clear  weather.  The  fum<* 
mits  of  the  furrounding  hills  are  generally 
enveloped  with  mift,  which  often  fweeps 
4owa  into  the  vallies  belQW  with  great  ra? 
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pklity^  overcafting  in  a  few  minutes  the  finefl:  , 
fky,  and  filling  the  whole  atmofphcre  with 
hurrying  (howers.  However,  unfavourable  as 
the  climate  appears,  there  are  feveral  circum«> 
fiances  which  render  Buxton  more  tolerable 
to  the  invalid  than  would  be  at  firfl  ima^ 
gined.  One  of  confiderable  importance  is 
the  drynefs  of  the  foil,  which,  being  princi* 
pally  a  clean  hard  limeflone,  does  not  re« 
tain  much  moi(lure ;  and  from  the  inequality 
of  the  ground,  the  fhowers  that  E-ll  fo  fre- 
quently are  quickly  carried  off  in  rapid  tor^ 
rents  into  the  flreams  that  occupy  the  vallies* 
Hence  it  is,  that  the  leaf^  interval  of  clear 
weather  may  be  immediately  taken  advan^ 
tage  of  by  the  invalid ;  and  all  the  mifchie& 
that  can  ever  be  fuppofed  to  arife  from  the 
ftagnation  of  air  are  alfo  intirely  prevented  by 
this  turbulent  atmofphere. 

Few  places  fo  little  favoured  by  nature 
with  any  but  the  wild  romantic  beauty  of 
bare  mountains  and  deep  vallies,  are  fo  much 
indebted  to  induflry  and  cultivation  as  the 
village  of  Buxton  and  its  neighbourhoodf 
Under  the  aufpices  of  the  Duke  of  Devon- 
ihircy  the  prefent  noble  proprietori  a  range 
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rfflone  buildings  has  beefl  erected,  forming 
a  mofl  magnificent  crefceot,  which  ftrikea 
riw  eye  of  the  traveller  wiih  uncommoti 
graodeur,  when  defcending  towards  it  from 
lilC  adjoining  "hills.  The  roads  too  are  ex- 
"  ceUent,  and  even  many  of  the  naked  hills  arc 
beginning  to  fhew  fame  marks  of  cultivation, 
and  bear,  young  plao:  ions,  which  in  time 
may  make  a  material  alteration  in  the  iace  of 
the  couDtry. 

Buxton  has  long  been  celebrated  for  its 
xrarm  fprings,  and  they  appear  to  have  en- 
jbyed  coofiderahle  reputation  in  the  cure  of 
various  4Heafc6  for  a  longer  period  without 
inCei7U{>tipQ,  than  almoft  any  mineral  water 
in  the  kingdom.  As  carly"as  the  year  1572, 
a  trejrtife.  was  written  on  the  virtues  of  thk 
^ng  by,  *  Dr.  Jones  of  Derby,  and  it  ap- 
pears 3t  that  time  to  have  been  a  place  of 
great  refort  from  all  the  neighbouiing  coun- 
t^s>  Several  remains  of  Romaa  antiquity 
have  alfo  been  difcovercd  at  or  near  this  fpot, 
which  n^akcs  it  probable  that  this  fouotaio 
iras  not  unkaown  to  that  people  (a), 

[a)  Short's  Hiftory  of  Minerd  Waters. 
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The  warm  fprings  pf  Buxton  rife  Into  day 
« through  a  number  of  fmalLfiflures  in  a  hard 
calcareous  free- done,  which  forms  the  upper 
ftratum  of  the   foil.     The  fprings  are  very 
numerous^  and  the  quantity  of  water  is  al-^ 
ways  abundantly  fufficient  for  the  large  con* 
fumption  j  required  to  fupply  the  numerous 
baths^  and  the  other  purpofes  for  which  it  is 
employed,      A  particular  defcription  of  the. 
feveral  fprings  is  not  here  neceflary.  for  out 
prefent  purpofe ;  it  will  be  fufficient  to  ob* 
ierve,    that   the   original .  and   moft   anctent 
fountain  is  St,  Ann's  Well,  which  is  now  in-*- 
dofed  in  an  elegant  ftone  building;  and  that 
there  are  feveral  other  waitn  fprings  befides^ 
all  pf  which  appear  to  be  precifely  (imilaf 
to  St.  Ann's,  and  are  received  iffta  a  ntim« 
ber  qf  beautiful  and  convenient  baths^  public 
and  private,  where  every  care,  is  taken  to  pre- 
serve the  heat  and  deannefs  of  the  water,  and 
to  ccHifnlt  the  accommodation  of  the  bathers. 

In  fenfible  properties,  the  Buxton  water 
cannot  be  diftingui&ed  from  common  fpring 
water  heated  to  the  fame  temperature.  R  h 
perfedly  clear  and  colourlefs,  aiid  does  nut 
beoHQe  tinbid)  by  being  expofed  to  tl^  w 


135 

for  any  length  of  time,  nor  docs  it  leave  any 
depofit,  or  form  any  incruflation,  on  the 
pipes  or  Hone  channels  through  which  it  flows 
in  its  courfe  to  the  feveral  baths.  It  is  in- 
tirely  void  of  fmell  or  tafte ;  it  fparkles  a  little 
when  firft  drawn,  but  apparently  not  more 
than  the  water  of  many  common  fprings.  Its 
temperature  in  the  gentlemen's  bath,  is  inva- 
.riably  82®,  which  therefore  entitles  us  to  con- 
fider  Buxton  water  as  a  thermal  fpring,  though 
but  low  in  the  fcale  of  thefe  natural  waters. 

A  thin  column  of  fteam  generally  hovers  over 
the  furface  of  the  bath  during  the  cool  of  the 
mornipg  and  evening,  and  fometimes  during 
the  whole  day,  which  laft  circumftance  ia 
confldered  as  a  fure  indication  of  approaching 
rain*  Tjh?  principal  peculiarity  in  the  ap^ 
pearance  of  this  fpring,  is  a  very  large  quan- 
tity of  a  permanently  elaftic  vapour,  which 
rifes  along  with  the  water  through  the  cre- 
vices in  the  floor  of  the  bath,  forming  clufters 
of  bubbles  of  various  dimenfions,  that  pafs 
through  the  water  without  mixing  with  it, 
and  break  as  foon  as  they  reach  the  fufface. 
Thefe  bubbles  may  eafily  be  collected  by  any 
T«^«I  $11^  with  wat^r^  and  inverted  fo  as  to 
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intercept  them  in  their  courfe  upwards.  The 
nature  of  this  air  was  firft  afcertained  by  Dr. 
Pcarfon,  as  we  fhall  mention  prefently. 

The  chemical  analyfis  of  Buxton  water  ex- 
hibits a  few  foreign  contents,  both  folid  and 
gafeous,  which  are  detected  in  the  ufual  man- 
ner by  re-agents,  or  by  evaporation  and  fub- 
fequent  examination  of  the  produds  {b).  On 
applying  the  various  teds,  the  following  ap- 
pearances take  place.  Noichange  is  produced 
by  adding  to  frefh  Buxton  water  tindure  of 
litmus,  tin£t4re  of  galls,  or  Prufiian  alkali; 
Ihewing  by  the  firft,  that  no  uncombined  acid 
exifts,  and  by  the  two  latter,  the  abfence  of 
iron  or  any  other  metal.  A  flight  green  is 
occafioned  by  the  addition  of  fyrup  of  violets, 
indicating  carbonated  lime  in  the  water.  Lime 
water  produces  a  flight  precipitate,  and  iron 
filings  fliaken  with  the  frefli  water  for  a  few 
minutes,  gives  it  a  flight  chalybeate  impregna- 
tion, both  of  which  fliew  the  prefence  of  a 
fmall  quantity  of  carbonic  acid.  An  earthy  fait 
is  detedted  by  adding  a  fixed  alkali,  and  the 
muriatic  acid  by  nitrat  of  filver.    The  water 

(3)  See  Dr.  Pearfon*s  "  Obfervations  and  experiments  for 
inTcftlgating  the  Chemical  HiiTory  of  Buxtoor  Water.— 1784/* 


in  a  flight  degree  curdles  foap,  which  tSc3t 
is  prevented,  by  adding  one  grain  of  alkali  to 
one  ounce  of  the  frefli  water.  Nothing  ful- 
phureous  appears  either  from  the  fmell,  or  by 
thofe  delicate  ten:s,  the  folutions  of  lead  and 
filver.  By  evaporation  to  drynefs,  Dr.  Pearfpn 
found  in  the  gallon  of  Buxton  water  only 
15  grains  of  refiduum,  of  which  he  eftimatea 
i^  grain  to  be  muriat  of  foda,  2|.  grains  to  be 
fulphat  of  lime,  and  i  o^  grains  to  be  carbonat 
cflime. 

A  quantity  of  air  was  longobferved  to  be  both 
contained  in  frefh  Buxton  water,  and  to  rife 
up  along  with  it  through  the  crevices  of  the 
pavement  of  the  bath.  The  perfed  infigni- 
ficance  of  the  folid  contents,  led  chemifls  to 
pay  more  attention  to  the  gafeous  produ As : 
the  gas  which  rifes  through  the  water  was 
fuppofed  to  be  carbonic  acid ;  but  Dr.  Pearfon 
by  his  experiments  fully  afcertained  that  this 
was  a  miftake,  and  that  it  is  in  fad  azotic  gas 
mixed  with  a  fmall  portion  of  atmofpherical 
air.  Buxton  water  contains  about  -^  of  its 
bulk  of  air  in  true  chemical  combination.  Six- 
teen pints  of  the  water,  expofed  to  a  boiling 
|i^  for  a  confiderable  time,  yielded,  about 
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4  to  44-  ounces  meafure  of  an  dr,  which  was 
fcarcely  diminlfhed  by  nitrous  gas,  did  not 
explode  when  mixed  with  common  air  on  tbc 
application  of  a  candle,  proved  fatal  to  ani^* 
mal  life,  was  in  a  very  fmall  degree  abforbed 
by  cauftic  alkali,  and  by  all  thefe  tefts  proved  te 
be  almoft  pure  azotic  gas,  or  exadly  the  fame 
as  that  which  rifes  in  bubbles  along  with  the 
water  without  mixing  with  it.  There  is^ 
however,  a  fmall  proportion  of  carbonic  acid 
contained  in  Buxton  water,  but  not  more 
than  is  fuificiept  ,to  ho^  diflblved  the  carbonat 
of  lime,  of  which  it  contains  a  greater  quan« 
tity  than  of  any  other  folid  ingredient,  and 
therefore  not  uncombined. 

The  analyiis  of  other  chemifts  agrees  fuffi* 
ciently  with  that  of  Dr.  Pearfon  with  refped 
to  the  folid  contents,  to  which  their  attention 
was  principally  directed.  The  higheft  efti- 
mate  is  24  grains  in  the  gallon.  Dr.  Hig- 
gins  reckons  17^  grains,  and  the  proportion 
of  each  ingredient  nearly  the  fame  as  Dr.. 
Pearfon  (r). 

(r)  Dr.  Higgles  is  the  only  chemid  who  aflerts  the  exiftea^  ' 
of  iron  in  Buxton  water>  ia  a  rery  mtniitt  quantity.     As  thif 
has  been  repeatedly  tried  by  oth«(  chemifts  without  ihewi^g  t%e 
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The  general  refult  therefore  of  the  atialyfis 
of  Buxton  water  is  the  following :  it  is  a  re* 
markably  pure  water,  and  poirefTes  no  peculiar 
fenfible  properties  except  that  of  a  higher  tem- 
perature than  all  the  adjacent  fprings;  and  as 
this  circumftance  is  invariable  in  every  feafon^ 
thefource  of  the  heat  depends  on  fome  internal 
caufe,  in  which  it  differs  from  the  cold  natu- 
ral waters.  The  little  folid  matter  which  it 
contains  is  fuch  as  is  found  in  every  common 
^ring,  and  is  of  the  moft  inadive  kind.  It 
Jiolds  in  folution,  how^ver^  a  fmall  quantity 
of  azotic  gas,  as  this  air  is  very  imper- 
fedly  foluble  in  water.  In  this  refpe£l  only, 
does  the  chemical  analyfis  of  Buxton  exhibit 
any  thing  different  from  the  pump  water  in 
common  ufe  [d). 

fmalleft  traces  of  that  raetaly  it  is  prefumed  that  Dr.  Higgins  was 
mifled  by  fome  accidental  circttrndance.  It  was  only  the  rcTulc 
of  his  analyfisi  and  not  the  procefs,  that  Dr.  Higgins  thought 
proper  to  make  public^  and  therefore  it  cannot  reqoire  any  fiir- 
ther  attention. 

(d)  Dr.  Pearfon's  analyfis  being  conduced  at  a  time  whea 
the  nature  of  the  galeous  fluids  was  but  very  impcrfcdWy  known, 
confiderable  merit  is  due  to  this  ingenious  chemift  for. his  re-» 
fearches  into  that  which  gives  Buxton  water  its  peculiaiity  of 
xompofition.  At  the  fame  time  it  may  be  added,  that  there  is 
{BU  room  (if  it  be  thought  wofCh  while)  for  a  more  accurate^ex* 
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The  water  of  Buxton  is  employed  largely 
both  in  external  and  internal  ufe,  and  the  one 
is  often  applicable  in  cafes  where  the  other 
would  be  prejudicial.  With  regard  to  its  ufe 
as  a  bath,  we  may  obferve,  that  there  can  be 
no  reafonable  ground  for  confidering  it,  here 
at  leaft,  as  any  other  than  common  water. 
The  great  recommendation  of  the  Buxton  * 
baths  is  the  copious  fupply  of  a  very  pure 
clean  water  of  the  high  temperature  of  82% 
and  which  is  always  the  fame  in  every  pro- 
perty, and  abundantly  fufficient  for  all  the 
baths  that  enrich  and  decorate  this  fituation. 
As  the  temperature  of  82^  is  feveral  degrees 
below  that  of  the  human  body,  there  is  a  flight 

amination  of  this  water,  to  determine  the  precife  proportion  of 
the  galeous  contents.  In  a  mere  chemical  view,  the  fubjeft  will 
admit  of  imerefting  inquiry  with  regard  to  this  fingular  pro- 
du^ion  of  azotic  gas,  which  (including  that  which  rifes  through 
the  water)  is  often  in  confidcrable  quantity.  It  fhould  be  re- 
marked that  Dr.  Prieftley  appears  to  be  the  firft  chemid  who 
dete^ed  the  exifteilce  of  azot  or  phlogifticated  air,  in  union  with 
a  natural  water,  by- an  examination  of  the  Bath  water  made  with 
a  view  to  its  gafeous  contents,  and  noticed  in  his  **  Experiments 
and  OMervations  on  different  kinds  of  Air,**  publifhcd  in  1 775, 
Tol.  II.  page  221. — The  fame  gas  has  (iQce  been  found  in 
Harrogate  water  by  Dr.  Garnet. 
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&ock  of  cold  felt  on  the  firft  immerfion  into 
this  bath ;  but  this  is  almoft  immediately  fuc- 
teeded  by  a  highly  foothing  and  pleafurable 
glow  over  the  whole  body,  which  perfons 
t>ften  exprefs  to  be  as  if  the  fkin  was  anointed 
with  warm  cream^  and  is  entirely  the  efie^ 
of  temperature  combined  with  that  of  fimple 
moifture.  On  account  of  the  flightneis  of 
the  (hock  of  immerfion^  very  delicate  and 
irritable  habits,  and  efpecially  parts  weakened 
by  difeafe  can  generally  bear  this  degree  of 
cold,  and  overcome  it  by  a  very  fmall  re- 
adion,  to  produce  which,  appears  to  be  oftea 
a  moft  lalutary  effort  of  the  conftitution.— - 
Hence,  the  Buxton  bath  is  become  almoft  a 
technical  term  for  any  bath  heated  to  the 
higheft  dtgree  that  is  compatible  with  giving 
fome  fenfation  of  cold  when  the  body  is  firft 
plunged  into  it.  The  cafes  moft  relieved  by 
Buxton  water  ufed  externally,  and  which 
include  the  greater  number  of  compl^nts 
affeding  invalids  who  refort  to  thefe  fprings, 
are  thofe  in  which  a  lofs  of  adion,  and  fome- 
times  even  of  perfect  fenfation,  has  come  on 
particular  limbs,  owing  to  long  or  violent  in- 
flammation or  external  injury^  where  the  firft 
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increaTe  of  a^ion  is  pad.  Thus,  the  chronic 
rheumatifm  in  all  its  forms,  fuccetfding  to  thd 
dcute,  and  where  the  inflammation  has  been 
ehiefly  feated  in  moving  parts,  is  often  won<» 
derfuUy  relieved  by  this  bath ;  and  the  healthjr 
adlions  is  foon  to  far  reftored,  as  to  enable  the 
{>atient  to  ufe  the  more  powerful  remedy  bf 
fea  bathing,  or  the  common  cold  bath.  On 
the  other  hand,  the  lofs  of  adion  produced 
by  true  paralyfis  will  feldom  admit  of  much 
reUef  by  a  Buxton  bath,  but  requires  the 
more  dhedt  ftimulus  of  heat  {b). 

The  ufe  of  Buxton  water,  when  confidered 
as  an  internal  medicine  of  great  a£tivity  and 
coniiderable  efficacy,  is  a  fubjed  that  demands 
fome  attention,  as  much  controverfy  has  ari« 
fen  as  to  the  fource  of  its  medicinal  powers. 
It  IS  not  eafy  to  colle£k  from  the  wnters  on 
this  fubje£t,  what  are  the  precife  fenfible  effedtsi 
produced  on  the  body  by  a  moderate  dofe ; 
or  wherein  they  diflfer  from  thofe  of  mere 
water.  In  fa£k,  it  is  at  all  times  difficult, 
even  in  thofe  mineral  fprings  whofe  foreign 

(t)  For  further  obferTations  on  this  fubjedt,  the  reader  it 
l-eferred  to  the  chapter  on  the  external  ofe  of  water,  afterwards 
oMfidercd  in  this  Tolumek 
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contents  ar^  the  mod  Indifputably  active,  to 
determine  the  agency  of  each,  intimately 
mixed  as  they  are  with  fo  large  a  portion 
of  their  watery  vehicle.  The  high  adlivity 
of  Buxton  water,  and  its  inflammatory  ten^ 
deticy^  have  been  points  much  iniifted  on  by 
fevefal  medical  writers  on  this  fubjed,  and 
thefe  have  been  attributed  either  to  fome- 
thing  yet  undifcovered  by  chemical  ansdyfis^ 
or  to  the  only  fubftances  which  we  know 
are  contained  in  the  water,  that  can  be  fup* 
pofed  to  have  any  a£tive  powers,  viz.  the 
gafeous  contents  (c).  Agreeably  to  this  opi- 
nion, concerning  the  power  of  Buxton  water 
in  producing  as  much  mifchief  where  mifap* 
plied,  as  benefit  where  ufed  prudently,  its  ap- 
plication to  various  difeafes  has  been  regulated 
by  long  experience.  Buxton  water  is  found 
of  confiderable  fervice  in  a  number  of  fymp- 
toms  of  defective  digeftion  and  derangement 
of  the  alimentary  organs^  confequent  to  a  life 

(r)  For  further  obfenrations  on  this  fabje^y  the  reader  if 
refierred  to  the  concluding  chapter  of  this  work.  In  the  prefent 
part  I  have  wifhed  chiefly  to  confine  myfelf  to  the  feledioa  of 
fttch  fa£b  concerning  the  various  waters  as  are  not  difputed,  and 
particularly  exhibit  their  cheaiical  properties  and  medical  ufes* 
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of  high  Indulgence  and  intemperance  {d).  A 
judicious  ufe  of  this  fimple  remedy  will  often 
relieve  the  diftreffing  fymptoms  of  heart-burn, 
flatulency,  and  ficknefs ;  and,  rf  perfevered 
in,  will  increafe  the  appetite,  render  the  fecre- 
tions  more  regular^  and  improve  the  general 
health  and  fpirits  that  are  fo  intimately  co^ 
neded  with  the  fuhdions  of  the  digeftive 
organs.  A  large  number  of  the  invalids  that 
refort  to  Buxton  are  of  this  clafe.  The  water 
appears  to  produce  various  eflfeds  dn  the 
bowels.  Not  unfrequently  a  fpontaneous  dlr 
arrhoea  i^  the  confequence  of  its  ufe  for  fome 
days,  and  this  is  always  falutary;  but  it  is 
more  common,  efpecially  in  habits  where  the 
adion  of  the  bowels  is  naturally  fluggifh^  for 
coftivenefs  to  come  on  during  a  courfe  of  the 
water,  which  muft  be  remedied  by' aperient 
medicines.  Another  clafs  of  diforders  much 
relieved  by  the  internal  ufe  of  Buxton  water, 
is  the  painful  complaints  of  the  kidnies  and 
bladder,  connected  with  the  formation  of  cal- 
culus.    The  pain  of  thefe  affedions  is  much 

(a)  See  a  Tery  fcnfible  **  Treatife  on  BuxtOD  Water/.*  chiefly 
with  a  tiew  to  its  medical  effeds,  by  Dr.  Deamany  long  a 
pa^tiooer  oa  the  (pot. 
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feliered  by  the  water,  and  its  ufe  as  a  batk 
will  often  aifift  its  employment  as  an  internal 
tnedicinei  The  comparative  purity  of  thfe 
water  may  here  be  a  principal  caufe  of  its  ef- 
fieacy.  Buxton  has  been  much  recommended 
In  various  cafes  of  gout,  efpecially  where  the 
liigh  inflammation  of  particular  limbs  has  gone 
off,  and  where  it  has  left  either  a  number  of 
dyfpeptic  fymptoms,  or  a  rigidity  or  impaired 
adion  in  the  feat  of  the  difeafe.  In  this 
4iforder  however,  the  ufe  of  Buxton  water 
{eems  to  me  to  be  very  ambiguous,  aixd  fel- 
dom  admiflible.  We  are  advifed  by  Dr. 
Dcnmah  always  to  add  fome  aromatic  tinc- 
ture to  the  water  taken  in  thefe  cafes,  without 
which  it  would  not  be  fafe  or  advifeable :  but 
it  appears  to  me  generally  hazardous  to  em- 
ploy fuch  means  of  qualifying  the  medicinal 
powers  of  a  mineral  water,  as  highly  apt  to 
bring  on  a  habit  of  accuftoming  the  ftomach  to 
the  exceflive  ilimulus  of  ardent  fpirit,  under 
the  infidious  form  of  a  ftomachic  medicine, 
and  can  hardly  fail  of  doing  much  more  injury 
than  will  be  counterafted  by  the  good  pro- 
duced by  any  mineral  water  fo  exhibited.  In^ 
deed  I  think  it  may  be  laid  down  as  a  general 
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rule,  that  the  only  additions  which  it  is  ad* 
Yifeable  to  ufe,  are,  either  that  of  mene  tem-f 
perature,  which  is  often  neceOary  in  giving 
the  cold  medicinal  waters  to  delicate  flomacbSt 
or  that  of  an  additional  quantity  of  any  of  the 
natural  ingredients,  as  for  inftance  where  a 
pur^g  chalybeate  may  be  ftrengthened  ia 
its  operation  by  fome  vitriolated  magnefia  or 
foda.  SometimeSf  however,  the  ftomach  of  a 
gouty  patient  will  bear  the  Buxton  water  ia 
its  (imple  (late,  and  will  derive  much  advan- 
tage from  its  gradual  adion  on  the  general 
habit.  As  an  exteraal  application  in  gout^ 
Buxton  water  is  fometimes  found  of  fervice» 
though  in  general  the  warmer  temperature  of 
that  of  Bath  is  the  bed  fitted  to  reftore  healthy 
fundions  to  parts  fo  difeafed. 

We  are  direded  to  avoid  the  ufe  of  Buxton 
water  in  all  cafes  of  adive  inflammation,  mor^ 
elpecially  thofe  of  the  young  and  plethoric, 
where  there  is  naturally  a  ffarong  tendency  to 
a  determination  to  the  lungs.  Thefe  cautions 
are  founded  on  the  fuppofed  heating  properties 
of  Buxton  water,  and  certainly  we  muft  allow 
that  in  fuch  cafes  of  increafed  circulation  and 
fever,  umctteodcd  with  any  idiopathic  derango- 
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/ 
Invent  of  the  organs  of  digeftion,  it  is  not  to  this 
mineral  fpring  that  we  fliould  iruft  to  check 
thefe  dangorous  fymptoms.  From  what  has- 
been  faid,  it  will  appear  that  it  is  chiefly  in 
chronic  c^es,  unattended  with  much  Tafcutar 
adion,  that  Buxton  might  be  vifited  with 
advantage  by  invalids;  and  the  numberB  that 
annually  receive  here  very  important  relief, 
afford  a  very  honourable  tbftimony  to  the 
efficacy  of  its  waters. 

The  dofes  prefcribed  by  the  earlier  pra£Hti- 
oners  were,  according  to  the  euflom  of  forAier 
times,  much  more  abundant  than  are-  em- 
ployed at  prefent,  and  would  make  the  modern 
dire^ons  quite  fuperfluous.  Now,  however, 
it  is  confidered  as  a  full  courfe  to  take  two 
glafles  of  about  a  third  of  a*  pint  each  before 
breakfall ;  tnterpofmg  between  the  two  a  little 
gentle  exercife,  and  to  repeat  the  fame  quan- 
tity again  between  breakfaft  and  dinner.  It 
is  feldom  taken  medicinally  in  the  evening. 

A  calculation  of  the  a^ual  quantity  of  fo- 
rdgn  contents  in  thefe  dofes  will  exhibit  very 
minute  portions  of  vny  inadive  fubftancee. 
A  iingie  dofe  of  a  third  of  a  pint  contains 
about  7T  of  ^  grain  of  common  lalt,  and  dx>ut 
half  a  gram  of  fulphat  of  Ume  and  carbonat 
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of  lime,  for  the  fblid  contents :  and  for  the 
jgafeous,  two  fcruples  ,in  bulk,  or  lefs  than  a 
tea-fpoonful  of  an  air  which  is  moftly  azotic 
gas*  Suppofing  therefore  foijr  of  thcfe  dofes 
taken  in  the  day,  the  patient  will  have  taken 
about  J  of  a  grain  of  common  fait,  two  grains 
bf  calcareous  falts,  two  dram  s  and  two  fcruples 
id  bulk^  or  about  three  tea-fpoonfuls  of  azotic 
gas  J  the  whole  diflblved  in  one  pint  and  a 
third  of  lukewarm  water.  • 

It-fliould  be  added,  thit:  the  inhabitants  oF 
the  place  employ  the  feme  water  as  common 
drink,  arid  for  all  domefticiifes  which  its  hard- 
nefs  will  admit  of,  and  hence  the  invalid  wiH 
probably  take  much  more  of  the  water  than 
is  piefcribed,  by  its  being  ufed  at  table  and 
for  alt  culinary  purpofes. 

As  the  cafes  for  which  Buxton  is  recom^' 
mended  are  moftly  chronic,  a  confiderable 
time  of  refidence  is  requifite  in  order  to  fecure 
the  benefits  that  may  arife  from  this  fpring ; 
and  the  fplendid  buildings  that  decorate  this 
fpot,  are  fo  well  furniflied  with  every  thing 
that  can  contribute  to  accommodation,  con- 
venience, and  comforf,  as  to  leave  very  little 
to  be  defired  by  the  tendereft  invalid  of  fefhion 
»nd  opulence. 
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BATH  WATER. 

The  city  of  Bath  is  (ituated  in  a  deqi 
^narrow  Talley,  on  the  banks  of  the  Avon,  in 
the  coonty  of  Somerfet,  a  few  miles  higher 
1^  that  river  than  Briftol,  and  at  the  extremity 
of  its  navigable  courfe  for  (mall  veflels  from 
die  Briftol  Channel.  The  country  around  is 
4pmpo£ed  of  hills  of  moderate  hdght,  gene- 
rally fteep  in  their  fides^  and  pretty  uiuf<»m 
in  their  outline ;  and  of  contraded  valleys, 
highly  ferdle,  and  well  cultivated.  The  valley 
which  is  decorated  by  the  beautiful  dty  c^ 
Bath,  b  confined  on  all  fides  by  lofty  hills, 
which  block  up  every  outlet  except  thofe  that 


admit  the  Avon,  which  takes  a  fine  ferpeotine 
courfe  through  a  rich  vale,  and  bounds  the 
city  from  the  North-Eaft  to  the  South-Weft 
quarter.  The  view  therefore  firom  the  neighs 
bouring  hills  is  rather  confined ;  but  befides 
the  natural  advantages  of  the  place,  it  poflefles 
that  noble  aflemblage  of  fplendid  buildings^ 
decorated  with  a  profbfion  of  elegant  archi<- 
teftural  ornaments,  which  have  joftly  endtled 
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modem  Bath  to  the  preT^emmence  iii  beauty 
orer  all  the  towns  in  6ur  ifland. 

This  city  is  of  coniiderable  antiquity,  being 
noticed  by  the  earlier  of  our  own  hiftorians, 
and  many  interefting  Roman  remains  have 
been  found  on  the  fpot.  The  moft  important 
of  thefe  is  a  fet  of  baths,  with  all  the  apparatus 
for  warm  and  vapour  bathing,  that  ufed  ta 
form  an  important  part  of  Roman  luxury, 
which  were  difcovered  accidentally  feveral 
years  ago,  beneath  the  foundation  of  an  old 
priory,  that  had  been  (landing  for  a  great 
length  of  time  {a).  This  circumftance  makes 
it  highly  probable  that  thefe  thermal  waters 
were  much  in  ufe  even  with  the  Romans 
when  in  this  ifland,  and  eftablilbes  the  prece- 
dency of  the  Bath  waters  over  all  the  other 
mineral  waters  in  the  kingdom. 

Bath  IB  divided  into  two  diftrids,  the  Old 
and  New  Town  J  the  former  of  which  contains 

faj  See  Lacas's  account  of  the  city  and  thermal  waters  of 
Bath,  contained  in  his  <  Eflay  of  Waters,  1756 ; '  a  work  that 
abounds  with  curious  and  important  information,  the  refolt  of 
perfonal  experience,  written  with  great  freedom  of  remaifEi  and 
containing  many  acute  obfenrations  and  conjeduresj  bmt  of 
which  hzrt  been  fully  rerified  by  late  experiments. 


152 

the  baths;  the  latter,  the  greater  part  of 
the  elegant  buildings  in  which  the  vifitors  of 
^fhion  and  opulence  refide.  The  older  part 
of  the  city  is  contiguous  to  the  Avon,  is 
narrow^  irregular,  and  moftly  ill-built,  and 
has  its  foundation  on  a  marfhy  and  clayey 
foil.  The  ground  rifes  with  a  deep  afcent, 
juft  behind  the  Old  Town,  and  becomes 
gravelly  and  rocky ;  and  upon  this  foil  the 
beautiful  1)uildings  of  the  New  Town  are 
founded.  A  number  of  fine  fprings  flow 
firom  this  quarter  down  towards  the  Avon, 
and  yield  a  copious  fupply  of  excellent  pump 
water  to  the  inhabitants.  The  foil  of  the 
valley  of  the  Avon  is  highly  favourable  for 
the  produdion  of  all  kinds  of  fruit  and  vege* 
tables  for  the  table ;  and  thefe,  from  the  great 
heat  of  the  fituation,  in  confequence  of  the 
fibelter  of  the  furrounding  hills,  and  the  re^ 
flcdiion  of  the  fun's  rays,  come  to  the  utmoA 
perfedion  and  maturity.  The  country  alfo 
poifefres  fome  very  valuable  natural  mineral 
riches,  fuch  as  coal,  clay  for  pottery  and 
brick;s,  limeftone,  and  efpecially  a  very  valu- 
able freeftone,  which  is  fo  foft  in  the.  quarry, 
«8  to  be'  readily  worked  into  every  form  that 


153 

ufe  or  ornament  can  require,  but  by  expofure 
to  the  air  for  a  fliort  time,  hardens  into  a  very 
firm  folid  (lone.  All  the  buildings  of  the 
New  Town  are  conftrudted  of  this  material, 
a  circumftance  that  contributes  not  a  little 
both  to  their  elegance  and  durability. 

The  climate  of  Bath,  like  that  of  the  whole 
of  this  fide  of  the  kingdom,  is  in  general  very  ' 
mild  and  genial ;  an  advantage  which  is  how- 
ever fomewhat  counterbalanced  by  the  in* 
convenience  of  a  larger  proportion  of  rain 
than  falls  on  ^e-  Eafiem  part  of  our  ifland* 
The  New  Town,  indeed,  from  the  great  in- 
equality of  its  fite,  and  the  rockynefs  of  its 
foil,  is  very  foon  dry  after  the  fevereft  fhowers ; 
but  then  it  is  expofed  to  all  the  violence  of  the 
Weft  and  South- Weft  winds,  which  are  here 
always  the  moft  boifterous  and  prevalent.  The 
lower  part  of  the  city  is  more  ftieltered  by  the 
adjacent  hills. 

The  city  of  Bath  has  been  celebrated  for 
a  long  feries  of  years  for  its  numerous  hot 
Iprings,  which  are  of  a  higher  temperature 
than  any  in  this  kingdom,  and  indeed  are  the 
only  natural  waters  which  we  poffefs,  that  are 
at  all  hot  to  the  touch ;  all  the  other  thermal 
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water*  being  of  a  heat,  below  the  animal  tern- 
perature,  and  only  deferving  that  appelladon 
from  being  invariably  wanner  than  the  general 
average  of  the  heat  of  common  fprings.  Thefe 
waters,  which  have  at  firft  given  celebrity  to 
this  fpot  on  the  banks  of  the  Avon,  and  have 
been  the  means  of  ereding  and  fupporting  a 
^lendid  city,  are  now  eminently  accommo- 
dated to  the  ufe  of  invalids,  by  the  ereflion  of 
elegant  baths,  and  by  various  other  buildings, 
calculated  for  convenience  or  amufement. 

There  appears  to  be  three  principal  fources 
of  thefe  waters,  called  the  Kin^g's  Bath,  the 
Crofs  Bath,  and  the  Hot  Bath.  Thefe  fprings 
all  arife  within  a  (hort  diftance  from  each 
other,  at  the  lower  part  of  the  toHvn,  and  not 
far  from  the  Avon,  into  which  tKe  hot  water 
terminates,  after  having  pafTed  through  the 
feveral  baths.  The  fupply  of  water  is  fo  co- 
pious, that  all  the  large  refeivoirs  ufed  for 
bathing  are  filled  every  evening  with  water 
frefh  from  their  refpedtive  fountains.  There 
appears  to  be  a  flight  difference  in  the  pro- 
peities  of  the  water  of  each  of  thefe  three 
l]^ths,  which  we  fhall  take  occafion  to  notice, 
where  it  gives  rife  to  a  feledion  in 
medical  ufe. 
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The  feafible  properties  of  Bath  water  art 
the  following  {b):  when  firfl:  drawn  it  appears 
quite  clear  and  colourlefs»  and  remidns  pep- 
fedly  quiet  without  fending  fortl|i  any  bub^^ 
bles,  or  giving  any  (ign  of  brifknefs  or  efib> 
vefcence  (r).  On  ftanding  in  the  open  Bit 
for  fome  hours,  it  becomes  fomewhat  turbid 
by  the  reparation  of  a  pale  yellow  ochery  pre* 
cipitate,  which  gradually  fubfides.  The  quan- 
tity of  this  fediment  is  extremely  fmall,  but 
is  fufficient  to  give  iron  mould  flains  to  the 
linen  of  the  bathers.  The  water  ftill  remains 
flightly  turbid  and  of  a  whey  colour,  after 
the  ochre  is  precipitated,  but  does  not  a&ually. 
depofit  any  other  fubftance  in  any  afcertain- 
able  quantity.  No  odour  of  any  kind  is  per- 
ceivable by  the  nicefl  fenfe  from  a  glafs  of  the 
frefh  water  j  but  from  a  Isp-ge  body  of  water,  * 

(i)  Sec  Falconer's  "  Efl&y  on  the  Bathwaters,  i772.*^ 
(c)  I  mention  this  laft  drcumfhuice  particularly,  and  fix»9 
my  own  obferration,  as  it  has  been  aflertcd  by  (omt  writers  oa 
this  fubjedt,  that  the  frefh  drawn  water  appears  brifk  and  ipark* 
ling,  as  if  it  were  ftrongly  impregnated  with  fome  gas  :  which 
is  certainly  a  miftake.  This  appearance  can  nerer  be  depended 
on,  till  the  fird  agitation  arifing  from  the  pouring  out  the  water 
be  gone  off,  and  when  the  truly  gafeous  waters,  fuch  as  the 
Seltzer  or  Spa,  will  continue  to  emit  bubbles,  though  merely 
ttpofed  to  air  •f  the  ordinary  temperature. 
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iuch  as  the  King's  Bath  juH:  £lled^  a  flight 
degree  of  pungency  ftrikes  the  nqfe^  Amilar 
to  that  of  an  effervefcing  mixture,  but  accotd- 
ing  to  Dr^^f  alconer,  never  accompanied  with 
any  thing  fetid  or  fulphureous.  The  ta(^e  of 
the  water  dcferves  particular  attention,  from 
feme  peculiarities  that  attend,  it.  When  hot 
from  the  pump»  it  fills  the  mouth,  with  a 
ftrong  chalybeate  impreffion,  without  any 
particular  pungency,  and  accompanied  with 
fcarcely  any  kind  of  faiine  tafte ;  on  this  ac- 
count it  is  by  no  nieans  difagreeable,  and  may 
be  taken  in  a  larger  draught  without  difguft 
than  moft  other  waters  in  which  the  tafte  of 
iron  predominates :  what  is  remarkable,  how- 
ever, is,  that  as  foon  as  the  water  cools,  even 
before  there  is  any  fenfible  precipitation,  the 
chalybeate  tafte  is  entirely  loft,  and  nothing 
but  the  flighteft  faiine  fenfation  to  the  tongue 
remains  j  or  rather,  there  is  then  no  diftinguifh- 
able  difference  between  this  and  common  hard 
fpring  water  {d). 

{d)  Dr.  Falconer  afierts,  that  Bath  water,  wheo  eold»  be* 
comes  not  only  more  falinf  to  the  tafte,  but  Acquires  a  peculiar 
and  indefcribable  flavour  which  lafts  fome  time  longer.  I  cannot 
help  thinking  this  an  initance  of  a  kind  of  refinement  ia  obfef* 
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The  fpeclfic  gravity,  as  afcertained  by  Dr. 
Falconer,  of  the  King's  and  Hot  Baths,  is 
1.0020:  and  of  the  Crofs  Bath  i.ooiS.— 
This  exceeds  the  weight  of  all  the  cold  pump 
waters  in  the  city,  of  which  there  is  a  great 
number,  and  very  excellent.  The  heavieft 
of  thefe  is  x.0016,  and  the  Avon  water  only 
1 .0008  {e). 

The  temperature  of  the  King's  Bath,  which 
is  that  ufually  employed  for  drinking^  was 
determined  by  very  careful  obfervations,  and 
eftimated  by  Dr.  Falconer,  to  be  when  frefli 
drawn  in  the  glafles,  about  xi6^:  that  of 
the  Crofs  Bath  water  is  only  IX2^  This 
high  temperature,  however,  is  only  found  in 
the  water  frefh  from  the  pump,  for  as  it  flows 
into  the  fpacious  baths,  it  rapidly  lofes  a  part 
of  its  heat,  and  is  feldom  more  to  the  bathers 
than  from  106''  to  about  xoo®  in  the  hotter 
baths,  and  about  94^  to  92""  in  the  Crofs  Bath, 

Tatioo  in  which  fome  abit  and  A..geniou8  men  oocafionally  in- 
dnlge  themfeltes*  The  fiune  author  hat  mentioned  his  per- 
ceiving a  (light  coppery,  tafte  in  the  Malvern  water,  giving  a 
fuTpicion  that  it  contained  a  portion  of  this  dangerous  metal  9  a 
fuf|ncion  which  has  been  difproved  by  the  moft  accuratt  chemi- 
cal experiments. 

(e)  See  Falconer's  '<  DIflerUtion  on  the  Bath  wat^s,  1 790" 
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which  is  the  cooled.  It  always,  however, 
keeps  nearly  up  to  thefe  degrees  of  tempera- 
ture in  the  refpedlive  baths;  for,  from  the 
large  body  of  water  in  the  baths,  the  ileam 
that  is  always  in  part  interpofed  between  its 
furface  and  the  air^  efpecially  from  the  frefh 
fupply  from  the  fprings  which  is  continually 
pouring  in,  any  further  lofs  of  heat  during 
the  time  of  bathing  is  prevented.  This  tem- 
perature is  greater  than  that  of  any  natural 
fpring  in  our  own  country;  but  there  are 
feveral  on  the  continent  much  higher. 

When: the  daily  bathing  is  finilhed,  the 
water  is  let  off  through  wafle  channels  that 
terminate  in  the  river ;  and  the  floors  of  the 
feveral  baths,  as  well  as  thefe  channels,  are 
found  to  be  lined  with  a  thin  (Ira^um  of  ochery 
fedimentj  the  fame  as  that  which  is  depofited 
when  the  water  remains  to  co6l  in  any  veffel. 
Along  with  the  water  as  it  guQies  from  the 
various  fources,  there  is  brought  a  large  quan- 
tity  of  an  aih*  coloured  pyjitical  fand.  Thi$ 
has  been  examined  with  great  minutenefs  by 
various  chemifls,  and  is  found  to  be  compofed 
of  a  fiiiceous  earth,  interfperfed  with  metallic 
looking  fpots. .  When  thrown  on  hot  goals,  it 
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burns  with  a  blue  .flame,  and  fulphureous 
odour;  and  leaves  a  refidue  which  is  in  a  fmall 
degree  magnetical.  ^  If  digcfted  with  water, 
it  is  faid  to  render  it  flightly  chalybeate.  There 
is  alfo  a  brown  or  olive  coloured  fcum,  which 
floats  on  the  furface  of  the  water  in  fmall  quan- 
tities, and  which  fonie  years  ago  gave  rife  to 
much  difcufllon,  as  it  was  fuppofed  to  be  a 
fulphureous  compound  of  a  peculiar  nature, 
and  was  called  Batb  Sulphur.  Dr.  Lucas  has 
the  merit  of  refuting  this  opinion,  and  detedt- 
ing  fome  petty  frauds  which  were  pra£tifed 
to  keep  up  the  idea  of  its  fulphureous  nature. 
It  is  doubtlefs  only  a  vegetable  fubftance  of 
the  nature  of  a  conferva  f/J.  Another  matter 
which  is  brought  up  along  with  the  Bath 
water  from  the  difierent  fprings,  is  a  quantity 
of  gas,  which  is  conftantly  to  be  obferved 
rifmg  through  the  body  of  water  in  the  baths, 
in  large  cluftiers  of  bubbles,  and  may  be  rea- 
dily collefted  by  an  inverted  bottle  held  at  the 
furface  of  the  water.  This  circumftance  had 
been  noticed  long  before  the  nature  of  the  gas 
was  afcertained ;  and  at  firft,  indeed,  an  errone- 
ous opinion  was  formed  concerning  it,  as,  from 

ffj   LuCiSy   Tol.  2,   p.  208. 
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its  precipitating  lime  water,  it  was  fuppofed 
to  be  intirely  carbonic  acid  gas.  It  was  that 
acute  and  excellent  philolbpher,  Dr.  PriefUey, 
who  firft  afcertained  the  compofition  of  this 
gas,  which  happened  to  engage  his  attention 
whilft  purftAng  thofe  experiments  on  aeri- 
form fubftances  which  firft  threw  light  upon 
pneumatic  chemiftry.  He  found  that  this  gas 
contained  in  hA  no  more  than  about  r?  of 
its  bulk  of  fixed  air  or  carbonic  acid,  whence 
arofe  the  precipitation  with  lime  water ;  but 
that  the  remainder  was  fcarcely  altered  by 
nitrous  gas,  and  was  almoft  intirely  phlogifti- 
cated  air,    or,    as  it  is  now  termed,   azotic 

On  account  of  the  high  repute  in  which 
Bath  water  has  been  held  for  a  long  feries  of 
years,  and  the  numerous  invalids  of  the  firfl 
rank  and  confequence,  who  have  reforted  to 
thefe  excellent  fprings,  there  is  no  water  that 
has  excited  fo  much  attention  with  a  view  to 
its  chemical  analyfis.  The  refults  of  thefe 
inquiries  have  beeA  varioufly  reported  at  dif- 
ferent times,    and   the  explanation  of  thefe 

(g)    Piieflley's    '<  Experiments  and  Obferfations  on  Air, 
1775,"  ToL  2.   p.  8 15. 
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phenomena  has  followed  the  changes  in  the^ 
oretical  reafoning  which  it  has  been  the  lot 
of  this  fcience  to  experience  for  feveral  years 
paft.  We  are  now  in  pofleflion  of  a  fufficient 
number  of  Jaffs,  determined  by  cautious  and 
judicious  chemifts,  to  give  us  a  pretty  exaA 
idea  of  the  nature  of  this  water^  which»  as  a 
chemical  compound,  as  well  as  a  medicinal 
preparation,  is  deferving  of  particular  atten- 
tion«  With  fuch  good  authorities  as  Lucas, 
jFalconer  and  Gibbs  {b)^  we  may  a/certain  the 
peculiar  conftitution  of  this  thermal  fpring ; 
always  keeping  in  view  the  corrcSftions  which 
the  modern  improvements  in  chemiftry  have 
enabled  us  to  make« 

We  (hall  begin  as  ufual  with  the  appearances 
produced  by  the  different  re-agents,  and  it  is 
to  be  underflood,  that  in  the  experiments,  the 
water  from  the  King's  Bath  is  employed, 
where  not  otherwife  fpecified,  and  always 
warm  and  frefh  from  the  pump. 

Litmus  tindure  does  not  alter  its  colour 
when  added  to  the  water;  (hewing  that  there 
is  no  excefs  of  acid. 

(h)  See  three  papers  by  Dr.  Gibbt  on  the  Aoalyfis  of  the 
Bath  waters,  inferted  in  the  third  Tolome  of  Nicholfon's  Tour* 
nil  for  1 799  and  t  Soo. 
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Syrup  of  violets  is  not  changed  at  firft,  but 
after  fome  hours  alTumes  a  pale  grafs  green 
colour.  This  is  obvioufly  owing  to  the  (mall 
quantity  of  carbbnat  of  lime  diifolyed  in  the 
water,  which  may  be  collected  by  further  ana^ 
lyiis;  and  the  tefl  with  litmus  (hews,  that  there 
is  no  more  carbonic  acid,  or  fcarcely  more,  than 
is  neceffary  to  keep  the  lime  fufpended. 

Lime  water  caufes  an  immediate  miUcineft 
with  the  frcfh  water,  lefs  when  it  has  &ood 
uncorked  for  half  an  hour,  and  none  at  all 
after  twenty -four  hours.  The  precipitate  thus 
produced  conftfts  both  of  the  lime  that  is 
added,  and  that  in  folution  with  the  water, 
both  in  the  (late  of  calcareous  carbonat. 

Acetite  of  lead  produces  a  white  precipi* 
tate,  which  does  not  turn  brown  by  (landing} 
and  filver  leaf  is  not  in  the  lead  tarniihed  by 
it ;  (hewing  the  abfence  of  any  thing  fulphu- 

reous. 

Nitrated  fUver,  and  muriated  or  acetited 
barytes,  produce  an  immediate  turbidnefs,  in-> 
dicating  the  prefence  of  the  muriatic  and  ful-* 
phuric  acids. 

The  oxalic  acid  (hews  the  prefence  of  lime, 
and  this  is  the  moil  abundant  in  the  Hot  Bath* 
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When  tindure  of  galls  is  added  id  the 
frefh  water,  in  a  few  moments  it  becomes 
diicoloured,  and  after  ftanding  a  (hort  time  it 
becomes  of  a  fbll  purple :  but  this  efieA  is 
not  produced  if  added  to  the  water  M^en  it 
has  grown  cold,  even  though  kept  in  a  clofe 
corked  bottle.  This  indicates  a  minute  por- 
tion of  iron  in  the  former  cafe,  and  that  by 
cooling,  it  feparates  from  the  water  either  in- 
tirely,  or  fb  much  as  not  to  be  then  in  a  ftaie 
capable  of  detection  by  the  ufual  re-agents* 

The  carbonated  alkalies  caufe  a  copious 
white  precipitate:  the  cauftic  alkalies  give 
alfo  the  fame  appearance^  only  in  much  lefs 
quantity* 

fiath  water  at  all  times  curdles  foap,  and  is 
in  general  fo  hard  as  to  be  unfit  for  many 
domeftic  purpofes* 

When  any  confiderable  quantity  of  this 
water  is  evaporated,  a  pellicle  gradually  forms 
on  the  furface  of  the  liquor,  and  a  flight  dif- 
coloured  ring  appears  at  the  edge  of  the 
veflel.  At  the  fame  time  an  earthy  powder 
is  precipitated.  As  the  folution  becomes  more 
concentrated,  it  becomes  yellowifh,  and  when 
the  water  is  all  evaporated,  it  leaves  a  grey 
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crTftalUnc  mafs.  Nothing  fenfible  to  the 
fmell  efcapes  during  the  whole  procefs,  but  a 
fmall  portion  of  gas  is  given  out,  which  tnay 
be  colleded  and  examined.  The  folid  reii- 
duum  is  partly  foluble  in  water,  partly  in 
any  acid,  and  it  is  partly  infoluble  in  any  li- 
quid menftruum.  If  a  moderate  quantity  of 
water  be  firft  added,  it  diflblves  out  of  the 
mafs  fulphat  of  foda  and  common  fait;  a 
larger  portion  will  take  up  felenite ;  muriatic 
acid  will  difTolve  the  carbonat  of  lime,  and  that 
minute  portion  of  iron  which  gave  the  chaly- 
beate tafte  and  purple  colour  to  galls  when  the 
water  was  frefh ;  and  laftly,  there  will  remain 
an  earth,  which  is  found  to  be  filiceous  earth, 
a  difcovery  that  we  owe  to  Dr.  Gibbs. 

The  adual  quantities  of  thefe  feveral  in- 
gredients have  been  eflimated  very  differently 
by  feveral  perfons  who  have  analyfed  the 
waters.  This  may  partly  arife  from  an  a&ual 
difference  in  the  water  at  various  times,  but 
principally  from  the  circumflance  of  a  greater 
heat  being  applied  to  dry  the  fubftances  be- 
fore weighing  in  one  cafe  than  in  another. 
Dr.  Lucas  eftimates  the  folid  contents  in  the 
following  manner :  ^  Of  fulphat  of  lime  31^ 
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grains;  of  carbonat  of  lime  22^  gnuns;  of 
fulphat  of  foda  26  gmns ;  of  common  fait 
52  grains ;  and  of  oxyd  of  iron  about  -jV*  o^ 
not  quite  a  quarter  of  a  grain  in  the  wine 
gallon.  Total  132  grains  nearly,  of  which 
54  are  earthy,  and  little  foluble  ki  water,  and 
78  are  neutral  alkaline  falts,  and  very  fo- 
luble. 

Dr.  Charlton's  analyfis  (/)  comes  very 
near  to  that  of  Lucas.  He  obtained  34 
grains  of  refiduum  in  a  quart  of  the  King's 
Bath  water,  of  which  20*parts  were  foluble 
in  rain  water,  and  14  fubfided.  This,  if 
brought  to  the  proportions  of  a  gallon,  will 
give  136  grains  for  the  whole  contents,  56  of 
which  are  earthy,  and  80  are  foluble  neutral 
falts. 

The  next  analyfis,  in  order  of  time,  it 
that  of  Dr.  Falconer.  The  examination  of 
this  learned  phyfician  gives  a  confiderable  dif« 
ference  from  the  two  former,  both  in  quantity 
of  folid  contents,  and  proportion  of  their 
component  parts.  From  fix  gallons  of  Ring's 
Bath  water  he  obtained  only  feven  drams  and 

(i)  Sec  Dr.  Charlton's  «  Three  Traas  on  the  Bath  Water,** 
&c*  1774. 
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Syrup  of  violets  is  not  changed  at  firft,  but 
after  fome  hours  alTumes  a  pale  grafs  green 
colour.  This  is  obvioufly  owing  to  the  fmall 
quantity  of  carbonat  of  lime  diifolyed  in  the 
water,  which  may  be  collected  by  further  ana* 
lyfis;  and  the  tefl  with  litmus  (hews,  that  there 
is  no  more  carbonic  acid,  or  fcarcely  more,  than 
is  necefTary  to  keep  the  lime  fufpended. 

Lime  water  caufes  an  immediate  milkinefs 
with  the  frcfh  water,  lefs  when  it  has  flx)od 
uncorked  for  half  an  hour,  and  none  at  all 
after  twenty -four  hours.  The  precipitate  thus 
produced  confifts  both  of  the  lime  that  is 
added,  and  that  in  folution  with  the  water, 
both  in  the  (late  of  calcareous  carbonat. 

Acetite  of  lead  produces  a  white  precipi* 
tate,  which  does  not  turn  brown  by  (landing} 
and  filver  leaf  is  not  in  the  leaft  tarniihed  by 
it ;  ihewing-  the  abfence  of  any  thing  fulphu- 

reous. 

Nitrated  fUver,  and  muriated  or  acetited 
barytes,  produce  an  immediate  tyrbidnefs,  in-> 
dicating  the  prefence  of  the  muriatic  and  iuU 
phuric  acids. 

The  oxalic  acid  (hews  the  prefence  of  lime, 
and  this  is  the  mofl  abundant  in  the  Hot  Bath* 
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When  tindure  of  galls  is  added  td  the 
frefh  water,  in  a  few  moments  it  becomes 
difcoloured,  and  after  flianding  a  (hort  time  it 
becomes  of  a  fbll  purple :  but  this  eSeA  is 
not  produced  if  added  to  the  water  when  it 
has  grown  cold,  even  though  kept  in  a  clofe 
corked  bottle.  This  indicates  a  minute  por- 
tion of  iron  in  the  former  cafe,  and  that  by 
cooling,  it  ieparates  from  the  water  either  in- 
tirely,  or  fo  much  as  not  to  be  then  in  a  ftaie 
capable  of  detedion  by  the  ufual  re-agents. 

The  carbonated  alkalies  caufe  a  copious 
white  precipitate:  the  cauftic  alkalies  give 
alfo  the  fame  appearsmce,  only  in  much  lefs 
quantity. 

fiath  water  at  all  times  curdles  foap,  and  is 
in  general  fo  hard  as  to  be  unfit  for  many 
domeftic  purpofes. 

When  any  confiderable  quantity  of  this 
water  is  evaporated,  a  pellicle  gradually  forms 
on  the  furface  of  the  liquor,  and  a  flight  dif- 
coloured  ring  appears  at  the  edge  of  the 
veflcl.  At  the  fame  time  an  earthy  powder 
is  precipitated.  •  As  the  folution  becomes  more 
concentrated,  it  becomes  yellowifh,  and  when 
the  water  is  all  evaporated,  it  leaves  a  grey 
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lime  which  the  water  contains^  and  the  oxyd 
of  iron ;  for  neither  is  this  quantity  enough 
to  give  any  appearance  of  brifknefs  or  efler- 
vefcence^to  any  water^  nor  do  we  find  in  the 
Bath  water  any  marks  of  an  uncombined  acid 
by  the  delicate  teft  of  litmus  (m).  This  water 
has  therefore  no  claim  to  the  title  of  a  brifk 
carbonated  mineral  fpHng,  for  the  quantity 
of  carbonic  acid  is  lefs  than  in  many  common 
pump-waters,  neither  is  there  any  thing  un- 
ufual  in  the  combinations  of  this  acid,  except 
that  of  holding  diflblved  a  minute  portion  of 
iron. 

With  regard  to  the  quantity  of  this  metali 
nothing  certain  however  has  been  afcertained, 
except  that  it  is  extremely  fmall,  probably 
nearly  the  leaft  that  is  poflible  to  be  detected 
by  chemical  tefts.     The  method  ufed  by  the 

(m)  In  order  that  waters  (hould  redden  litmus  they  n^uft  con- 
tain at  If  afl  about  -^  of  their  bulk  of  carbonic  acid»  uncombined 
with  an  earth  or  alkali,  as  Kirwan  oUems  in  his  excellent 
Treatife  on  Mineral  Waters,  page  36 ;  but  thoTe  waters  that  hold 
in  folution  a  much  lefs  quantity  of  this  acid,  will  ftill  diflblve  a 
minute  portion  of  ironj  and  become  fenfibly  chalybeate.  Hence 
it  isy  that  many  waters  that  do  not  redden  litmus,  will  howerer 
give  a  purple  with  tindure  of  galls  after  they  ha?e  been  £ot  (bme 
mhmtet  Ihaken  with  iron  filings ;  and  at  Dr.  Falconer  obfefv^j 
the  chalybeate  of  Bath  water  is  iocreafed  by  this  procefi.  * 
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analyfers  of  Bath  water  to  eftimate  this  quan- 
tity, was  the  very  uncertain  one  of  compar- 
ing the  (hades  of  purple  produced,  by  adding 
an  equal  number  of  drops  of  tindure  of  galls 
to  a  folution  of  fulphat  of  iron  of  a  known 
llrength,  and  to  Bath  water.  Hence  we  find 
the  refuhs  to  vary  confiderably,  for  Dr.  Carl« 
ton  reckons  it  only  to  of  a  grain  in  a  pint  ^ 
and  Dr.  Lucas  '^. 

The  difcovery  of  (iliceous  earth  in  this 
water  will  clear  up  a  difficulty  in  its  analyfis, 
which  muft  flrike  the  chemical  reader.  If 
a2j.  grains  of  carbonat  of  lime  were  con- 
tained in  the  gallon  of  water  (which  is  the 
lowed  eftimate,  and  is  that  of  Dr.  Lucas), 
it  could  not  be  fufpended  by  only  ro  of  its 
bulk,  or  3.85  cubic  inches  of  carbonic  acid. 
Mr.  Kirwan  eftimates  from  very  accurate 
calculations,  that  where  the  quantity  of  this 
earth  is  fmall  compared  with  that  of  the  welter, 
an  addition  of  half  its  weight  of  uncombined 
carbonic  acid  would  hold  it  in  folution  [n); 
but  if  the  gallon  of  Bath  water  contained  2  af 
grains  of  carbonat  of  lime,  it  would  require 
11^  grains,  or  about  24  cubic  inches  of  car- 

(n)  Kirwan  on  Mineral  Waters,  page  Jo, 
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bonic  acid  to  keep  it  diflblvcd ;  whereas  Dr. 
Prieftley's  experiments  did  not  (hew  an  eighth 
of  this  quantity.  But  fmce  Dr.  Gibbs  finds 
in  this  water  i  ^^  grains  of  filiceous  earth  in 
the  gallon,  all  which  remains  in  the  refiduum 
that  is  infoluble  in  water,  as  well  as  the  car* 
bonat  of  lime,  we  may  well  fuppofe  that  the 
two  have  been  confounded  with  each  other ; 
and  that  in  fad  the  Bath  water  contains  only 
about  feven  or  eight  grains  of  the  calcareous 
earth,  which  would  require  for  their  folution 
about  as  many  cubic  inches  of  carbonic  acid, 
which  is  flill  however  much  more  than  Dr. 
Prieftley's  calculation. 

From  the  various  chemical  invefligationa 
that  have  been  mentioned,  we  may  form  this 
general  conclufion  concerning  the  compofition 
of  Bath  water ;  that  it  contain^  a  good  deal 
of  calcareous  falts,  which  render  it  hard  and 
unfit  for  domeflic  purpofes ;  that  it  holds  in 
folution  but  little,  if  any,  neutral  alkaline  falts, 
and  therefore  is  fcarcely  faline ;  that  it  is  in  a 
very  flight  degree  impregnated  with  carbonic 
acid ;  in  a  flill  flighter  with  iron,  and  as  it 
fhould  appear,  only  when  hot  from  the  fpring ; 
and  that  it  holds  fufpended  a  fmall  portion  of 
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filiceous  earthy  which  will  deferve  ncdce  from 

ft 

the  chemiil,  as  a  curious,  though  not  a  fihguhuf 
occurrence.  The  precife  quantities  of  all  thefe 
ingredients  it  is*  not  eafy  to  determine,  oa 
account  of  the  difference  in  the  refult  of  eitpe* 
riments  made  by  different  peribns,  nohe  of 
which  are  at  all  improbable,  as  there  are  many 
waters  that  contain  lefe  foreign  matter  than 
the  loweft  eftimation,  and  more  than  the 
higheft. 

Perhaps  we  fhall  make  a  pretty  near  ap- 
proximation to  the  truth,  if  we  reckon  a 
gallon  of  the  King's  bath  water  to  contain, 
for  its  gafious  contents,  about  8  cubic  inches 
of  carbonic  acid,  and  the  fame  quantity  of 
air  nearly  azotic :  for  i\it folid^  about  80  grains, 
in  the  whole  of  which,  perhaps  one  half  may 
be  fulphat  and  muriat  of  foda,  i  Sr  grains  of 
filiceous  earth,  and  the  remainder  felenite, 
carbonat  of  lime,  and  a  very  minute  portion, 
fcarcely  appreciable,  of  oxyd  of  iron  {0). 

(0)  I  uke  DO  notice  of  aluminous  earth  which  Dr.  Gibbs  fup- 
pofei  to  exid,  from  the  flight  precipitation  produced  bj  cauftic 
ammonia*  It  is  certainly  true,  that  pure  ammonia,  Mil  not 
precipitate  lime,  but  when  added  to  a  water  contain in^carbonat 
of  lime  in  folution,  it  will  itfelf  become  a  carbonated  alkalJ, 
and  thus  precipitate  calcareous  earth  by  double  affinity.     It  Is 
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The  waters  of  the  three  baths  difier  in  fome 
degree  in  chemical  compofition.  According 
to  Dr.  Falconer,  the  folid  refiduum  from  a 
gallon  of  each  water,  is  in  the  proportion  of 
71  grains  in  that  of  the  King*s  bath,  78  grains 
in  the  Hot  bath,  and  86  grains  in  the  Crofs 
bath.  Of  80  grains  of  each  refiduum,  the 
faline  part  foluble  in  water^  was  3 1  grains  in 
the  firft,  29  in  the  fecond,  and  onl^  11  in 
the  third.  This  latter  therefore,  contains 
much  more  infoluble  matter^  and  as  this  re- 
fiduum does  not  efFervefce  very  ftrongly  with 
nitrous  acid,  it  is  'probably  chiefly  fulphat  of 
lime.  The  depth  of  colour  produced  with 
tindure  of  galls,  was  the  greateft  in  the  firil 
mentioned  water,  lefs  in  the  fecond,  and  lead 
of  all  in  the  third. 

The  degree  of  precipitation  with  lime  water 
followed  the  fame  order. 

rather  furpriflng  this  ingenious  cheAift  fliould  deny  that  pure 
ammonia  will  precipiute  roagneiia^  a  faft  which  it  perfedtiy  well 
afcertaincdy  as  indeed  it  is  in  the  readme/*  widi  which  this  earth 
is  precipitated)  that  it  is  in  fome  degree  diitinguifliable  from 
alumt^.  The  affinity  of  pure  ammonia  for  acids,  is  however 
fo  little Jkbove  that  of  magnefia,  that  it  never  inttrely  precipitates 
this  earth.— See  Kirwan's  Mineral  Waters,  page  93 ;  Fourcroy's 
Chemillry,  5cc. 
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Hence  we  may  conclude/  that  the  King'^ 
Bath  water  is  the  ftrongeft  chalybeate,  that 
it  contains  the  moft  cafbonic  acid,  and  adive 
neutral  falts,  and  the  leaft  of  the  felenite  and 
other  earthy  refiduum.  The  Hot  Bath  water 
is  a  very  little  weaker  as  a  chalybeate,  as  well 
as  in  gafeous  and  faline  contents,  but  yields 
more  earthy  refiduum.  The  Crofs  Bath  water 
is  dill  leis  gafeous,  chalybeate,  and  faline,  but 
much  more  earthy.  The  temperature  alfo  of 
its  water  in  the  pump,  is  two  degrees  lower 
than  that  of  the  others. 
.  It  has  been  already  mentioned,  that  the 
\esifience  of  fulphur  in  the  Bath  waters,  wan  a 
fubjeA  much  agitated  by  all  the  earlier  ana* 
lyfers  of  thefe  mineral  fprings.  Though  the 
prefent  advanced  ftate  of  chemical  knowledge 
has,  beyond  a  queflion,  proved  that  this  com- 
buftible  fubftance  is  not  in  any  4egree  con<* 
tained  in  thefe  waters  (excepting  as  a  confti- 
tuent  part  of  fulphuiic  acid),  the  chemical 
hiftory  of  thefe  fprings  would  be  imperfect  if 
we  di(f  not  take  fome  notice  of  this  contro* 
verfy.  It  is  but  of  late  years,  that  the  nature 
of  fulphur,  and  the  forms  under  which  it 
appears  in  mineral  waters,  have  been  at  all 
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underftood,  and  for  want  of  well  defining 
what  was  meant  by  this  term,  feveral  fub- 
ftances  have  been  confounded  with  this  inflam*- 
mable.  But  the  obvious  ted  of  the  fulphu** 
reous  odour  which  this  fubftance  gives  out 
on  combuftion,  when  it  can  be  coUe&ed  in  a 
folid  form,  has  been  Idng  known  as  one  of 
its  efTential  charadlers.  On  this  account  Dr. 
Lucas,  even  at  the  time  when  his  refearches 
into  Bath  water  excited  a  good  deal  of  a&« 
tention,  was  able  to  undeceive  the  public  with 
regard  to  the  nature  of  the  mofs,  or  conferva, 
which  is  fometimfis  found  floating  on  the 
water  of  the  baths,  and  which  was  confidoK^ 
as  a  kind  of  fulphur,  and  accordingly  called 
Bath  Sulphur.  He  likewife  expofed  the  fearet 
of  a  common  trick  with  the  Bath  guides  of 
tamifhing  filver  into  a  refemblance  of  gold; 
which  was  performed  in  a  myflerious  manner, 
and  was  fuppofed  to  be  efFe&ed  by  the  waters. 
The  other  fource  of  the  fulphur,  which  was 
imagined  to  exifl  in  thefe  waters,  was  the 
pyritical  fand  that  is  brought  up  in  confide- 
rable  quantities  by  the  force  of  the  fpring* 
This  is  certainly  fulphureous,  but  it  does 
not  impart  any  iuch  quality  to  the  wate& 


175 

Wc  at  prefent  know  from  the-ftrideft  chemical 
refearch,  that  there  are  only  two  forms  in 
which  fulphur  is  ever  united  to  waters,  that 
of  fulphurated  hydrogen  gas,  or  inflammable 
air  holding  fulphur  in  folution,  and  of  ful* 
phuret  of  foda,  or  fulphur  dilFolved  by  the 
mineral  alkali.  Of  thefe  two  forms,  the  firft 
is  by  far  the  commonefl,  the  latter  extren^ely 
rare.  In  all  cafes  the  fulphur  will  be  detedled 
by  tarnifliing  filver  or  mercury,  blackening 
the  folutions  of  filver,  lead,  or  bifmuth,  and 
by  other  chemical  (efts.  The  Bath  waters, 
however,  exhibit  not  the  flighted  traces  of 
fulphur  when  fo  examined.  The  uncertainty 
of  the  ideas  of  former  chemifts  concerning 
the  nature  of  fulphur,  is  abundantly  {hewn 
by  fuch  definitions  as  the  following :  "  The 
^*  fulphureous  principle  of  the  Bath  waters,  is 
^*  an  exceeding  fine  aromatic  balfam,  entirely 
**  diflimilar  from  common  brimftojie.**(/) — 
But  it  is  unnecefFary  to  take  further  notice  of 
this  controverfy. 

Having  flnifliied  our  account  of  the  chemical 
compofition  of  thefe  interefling  waters,  the 

(p)  Charhooy  on  the  Bath  waters. 
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next  obje£t  of  inquiry  in  the  fenfible  efiedls 
produced  by  them,  and  their  application  to 
the  healing  art.  There  are  few  of  the  natural 
waters  in  which  it  is  fo  difficult  to  feparate 
the  effeds  of  the  mere  liquid,  joined  to  tem- 
perature, from  thofe  of  the  foreign  contents^ 
that  are  found  in  the  frefli  drawn  water.  In- 
deed this  is  in  fome  degree  impoffible,  becaufe 
the  increafed  heat  appears  to  give  an  adivity 
and  power  to  fubftances  fo  minute  in  quantity, 
that  they  would  probably  pafs  inadive  through 
the  circulation,  were  they  taken  cold.  That 
much  of  the  effect  of  Bath  water  is  merely 
owing  to  its  warmth,  can  hardly  be  doubted, 
and  there  may  be  fome  conftitutions,  to  whom 
this  is  the  only  efFed,  as  well  as  fome  difeafes, 
which  never  require  more  than  this  fimple 
remedy ;  but  there  are  other  habits,  and  efpe- 
cially  the  delicate  and  irritable,  who  feel 
ftrongly  the  peculiar  compofition  of  this  water, 
and  with  thefe  it  requires  fometimes  confide- 
rable  precaution  in  its  ufe. 

The  Bath  water,  as  Dr.  Falconer  fays,  {q) 
when   drank  frefh  from  the  fpring,    has  in 

(7)  See  Falconer's  Diflerution  on  the  Bath  waters.  1790. 
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mod  perfons  the  offed:  of  mfing)  and  rather 
accelerating  the  pulfe,  iacreafing  the  heat, 
and  exciting  the  fecretions.  Thefe  fyn^ptoma 
generally  come  on  very  foon  after  drinking 
ti|ie  waters,  and,  with  certain  habits,  will  Is^ft 
for  a  confiderable  timet  It  is  however  parti- 
cularly in  invalids  that  they  are  produced  at 
all.  The  above  mentioned  efFeds  then^  de* 
monftate,  that  Bath  water  pofl^fles  heating 
properties,  but  at  the  fame  time  (hew  th^it 
its  flimulus  is  of  a  peculiar  kind,  and  afts 
more  immediately  on  the  nervous  fyftem. 

Befides  thefe,  it  has  alfo  a  confiderable  dif- 
pofition  to  pafs  off  by  urine,  even  when  taken 
in  a  moderate  dofe;  and  this  may  be  con- 
iidered  as  one  of  its  mod  falutary  operations. 

Its  efied  on  the  bowels,  like  that  of  all 
waters  which  do  not  contain  any  purgative 
ialt,  is  very  various ;  bift  in  general,  a  coftive 
habit  of  body  comes  on  after  the  ufe  of  this 
water,  not  fo  much  owing  to  any  aftringency 
which  it  may  poflefs,  as  from  the  want  of  an 
ad;ive  ftimulus  to  the  inteftines,  and  probably 
alfo  from  the  determination  which  it  occaiions 
to  the  fkia ;   for  if  p^fpiration  is  fuddenly 
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checked^  during  a  courfc  of  Bath  water,  z- 
purging  fometimes  fupervenes. 

Thefc  circumflances  fccm  to  Ihew,  that  the 
ftimulant  properties  of  this  water,  are  primarily 
and  more  efpecially  excited  ia  the  (lomach, 
for  it  is  there  only  that  we  can  difcover  any 
thing  peculiar  in  its  operation,  and  it  occa- 
fions,  at  times,  a  variety  of  fymptoms,  fome- 
times flight  and  tranflent,  but  at  other  times 
fo  confiderably  permanent,  as  to  render  its 
continuance  improper.  When  the  waters 
arc  likely  to  prove  beneficial,  they  excite,  on 
being  firft  taken,  a  pleafing  glow  in  the 
ftomach,  to  which  foon  fuccecd  an  increafe 
of  appetite  and  fpirits,  and  a  rapid  determi- 
nation to  the  kidnies.  On  the  other  hand, 
when  they  occafion  head-ach,  thirft,  and  dry- 
nefs  of  the  tongue,  when  they  fit  heavy  on 
the  ftomach,  and  pit>duce  ficknefs,  and  do 
not  pafs  off  by  urine  or  perfpiration,  their 
operation  is  unfavourable,  and  their  further 
employment  is  not  to  be  advifed. 

One  of  the  moft  important  ufes  of  the  Bath 
water  is,  however,  its  external  application; 
and  its  effcds  here  appear  to  me  to  differ  in 
no  refpedt  from  thofe  of  common  water, 
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heated  to  the  fame  itemperature,  and  fimilarly 
applied. 

Bath  certainly  poflelTes  confiderable  advan- 
tages, in  having  a  fupply  of  water  fufficient  to 
fill  the  numerous  refervoirs  for  immerfion, 
and  to  preferve  them  at  a  (leady  temperature. 
But  its  eulogifts,  not  content  with  this,  have 
affirmed,  that  even  when  ufed  externally,  it 
cxercifcs  a  ftimulant  power  on  the  fkin,  which 
renders  it  preferable  to  common  water.  One 
of  its  mod  zealous  advocates,  Dn  Falconer, 
admits  that,  as  a  mere  detergeat,  Bath  water 
is  inferior  to  rain  water,  fince  it  is  very  hard, 
curdles  foap,  and  has  confequently  a  much 
lefs  clcanfing  power;  yet  he  aflerts  that  it  is 
fuperior  as  a  ftimulant  application. 

This,  I  own,  appears  to  me  extremely 
doubtful,  for,  whatever  minuteportion  of  adivc 
matter  it  may  contain,  that  is  capable  of  acting 
on  the  Itomach,  it  appears  by  the  moil  accu- 
rate chemical  inveftigation,  to  be  far  too  fmall 
in  quantity,  and  too  infignificant,  to  be  felt 
by  that  lefs  fenfible  organ,  the  fkin.  Such 
being  the  compofition  of  the  water,  it  is  in- 
deed difficult  to  conceive  how,  when  ufed 
only  as  a  bath,  it  fhould  be  more  ftimulant 
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than  common  water;  ihould  raife  the  pulfe 
and  animal  heat  to  a  higher  degree ;  (hould 
occafion  much  lefs  relaxation  and  faintnefs^ 
and  leave  the  bathers  more  alert  and  vigorous 
for  the  whole  day. 

We  are  even  aflured,  that  thefe  natural  warm 
baths  produce  lefs  perfpiration,  yet  that  they 
increafe  the  urinary  difcharge  much  more 
than  a  common  warm  bath,  and  other  cir* 
cumflances  equally  difficult  to  be  admitted. 
As  all  thefe  efFefts,  however,  are  only  alledgcd 
to  be  greater  in  degree,  than  thofe  occafioned 
by  a  common  warm  bath,  we  fhould,  I  think, 
refer  them  to  the  greater  equability  of  tem- 
perature exifting  in  the  large,  natural  baths ; 
to  the  quantity  of  aqueous  vapor  in  which 
the  bathers  are  conftantly  iihmeifed;  and  in 
fliort,  to  any  accidental  difference  either  in 
the  bath,  or  in  the  flate'of  the  patient,  rather 
than  to  admit  an  opinion  fo  contrary  to  all 
probability.  One  circumftance,  I  apprehend, 
will  particularly  give  a  preference  to  the  natural 
bath,  which  is,  the  conftant  motion  which  the 
patients  are  ufing  when  immerfed  j  the  fize  of 
the  public  baths  being  fuch  as  to  admit  the 
bathers  to  walk  about  with  great  freedom ; 
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and  this  alone  will  be  fiifiicicnt,  I  think,  to 
account  for  any  flight  difFerence  that  may  be 
obferved  between  this  and  a  common  batl^ 
Moft  of  the  natural  thermal  Waters,  pcrfTeft 
this  advantage  of  copious  fupply,  a  conveni- 
ence which  can  feldom  be  commanded  to  any 
great  extent  in  other  fituations.  (r) 

(r)  It  has  been  fuggcfledy  in  order  to  account  for  the  efie^ 
upon  the  head,  which  have  been  fuppofed  to  be  peculiar  to  the 
waters  of  Bath  and  Buxton,  that  the  large  quantity  of  azotic  gas 
which  they  are  confiantly  gifing  out,  night  produce  foaie  ui- 
portant  changes  in  the  refpiration  of  the  bathers,  whilil  tbfjr 
are  immerfed  in  this  atmofpherc.  This  fingular  operation  of  th^ 
gafeous  oxyd  of  azot  upon  the  nervous  power,  when  taken  into 
the  lungs,  as  afceruined  by  Mr.  Davy  and  Dr.  Beddocf, 
might  Sit  firft  fecm  to  give  forne  probability  to  this  ponjedure ; 
but  it  appears  to  me  that  the  cafes  are  by  no  means  parallel  $  for, 
in  the  firft  place,'  it  is  azotic  gas,  and  not  the  gafeous  oxyd  of 
azot,  which  the  Bath  as  well  as  Bsxton  waters  give  out,  and  fStit 
difference  betv^een  thefe  two  gaicous  bodies  is  very  well  defined ; 
and,  in  the  next  place,  we  find  that  thefe  peculiar  eifeds  on  the 
nervous  power,  are  almoft  intirely  confined  to  the  internal  ufe 
of  thefe  waters,  fince  they  have  hardly  been  at  all  remarked  in 
thoTe  whe  merely  bathe  at  Buxton,  and  only  in  a  fraail  degree 
in  thole  at  Bath,  which  is  of  a  much  higher  temperature.  I 
Aill  therefore  muft  be  of  opinion,  that  both  thefe  thermal  waters, 
when  ttfed  externally,  can  only  be  confidered  as  fimplc  water 
of  a  given  temperature.  Employed  as  an  internal  medicine,  the 
quantity  of  azotic  gas  which  tl^en  comes  within  reach  of  the  body» 
is  extremely  fnull,  and  goes  intirely  to  the  flomach ;  fib  that 
codling  can  be  here  inferred^  in  analo<;y  with  its  cflc<5ts  on  the 
procefs  of  refpiration* 
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The  warm  bath  is  ufed  either  generally  or 
locally.  The  latter  confifts  in  pumping  the 
water  for  a  confiderable  time  on  the  part 
afie&ed.  This  mode^  which  is  much  em- 
ployed at  Bath,  as  well  as  at  moil  of  the 
thermal  fprings,  both  in  this  and  other  coun- 
tries, is  here  called  dry  pumping^  becaufe  in  it 
only  one  part  of  the  body  is  wetted,  whilft 
the  reft  is  kept  dry.  The  continuance  of 
this  application  is  meafured  by  the  number  of 
ftrokes  of  the  pump,  and  from  fifty  to  an 
hundred  are  generally  ufed  at  a  time.     This 

is  in  many  cafes  an  excellent  remedy,  and 
the  water  thus  applied,  as  it  comes  immedi- 
ately from  the  fountain  head,  is  of  a  confide- 
rably  higher  temperature  than  in  the  large 
baths,  which  require  fome  hours  in  filling, 
and  thus  lofe  feveral  degrees  of  their  heat. 

The  difeafes  for  which  thefe  celebrated  wa, 
ters  are  reforted  to,  are  very  numerous^  and 
are  fome  of  the  moft  important  and  difficult 
of  cure  of  all  that  come  under  medical  treat- 
ment. In  moft  of  them  the  bath  is  ufed  along 
with  the  waters  as  an  internal  medicine  {s). 

(/)  The  Reader  will  find  much  informatioD  in  confultiDg  oo 
this  fubjea  Chariton's  <<  Trads  on  the  fiath  Water ;  and  Fal- 
coner's  <«  Praaical  DifFertation  on  the  Medicinal  £ffttA  of  the 
BathWatcn."   1790. 
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The  general  indications  of  the  propriety  of 
ufing  this  medicinal  water  are  in  thofe  cafes 
where  a  gentle,  gradual ,  and  permanent  fti* 
mulus  is  required,  and  where  there  is  little  to 
he  feared  from  the  fudden  and  tranfient  heat, 
and  increafe  of  pulfe  that  fo  often  attend  its 
exhibition/  Bath  water  may  certainly  be 
confidered  as  a  chalybeate,  in  which  the  iron 
is  very  fmall  in  quantity,  but  in  a  highly  a^ive 
form ;  and  the  degree  of  temperature  is  in  it^ 
felf  a  ftimulusy  often  of  confiderable  power. 
Thefe  circumftances,  again,  point  out  the  ne- 
cefiity  of  certain  cautions,  which  from  a  view 
of  the  mere  quantity  of  foreign  contents 
might  be  thought  fuperfluous.  Ahhough,  in 
eftimating  the  powers  of  this  medicine,  allow- 
ance muft  be  made  for  local  prejudice  in  its 
favour,  there  can  be  no  doubt  but  that  its  em* 
ployment  is  hazardous,  and  might  often  do 
confiderable  mifchief  in  various  cafes  of  adive 
inflammation,  efpecially  in  irritable  habits 
where  there  exifts  a  ftrong  tendency  to  hec- 
tic fever ;  and  even  in  the  Icfs  inflammatory 
ftate  of  difeafed  and  fuppurating  viiceraj  and 
in  general,.,  wherever  a  quick  pulfe  and  dry 
tongue  indicate  a  degree  of  general  feven 
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The  cafes  therefore  to  which  this  water  are 
peculiarly  fuited,  are  mofUy  of  the  chronic 
kind,  and  by  a  fteady  perfeverance  in  this  re^r 
med/  very  obftinate  diforders  have  given  way. 
A  few  of  the  principal  we  fhall  enumerate. 

Chlorofis,  a  difeafe  which  at  all  times  it 
much  relieved  by  (leel,  and  will  bear  it^  even 
where  there  is  a  confiderable  degree  of  fe-- 
veri(h  irritation,  receives  particular  benefit 
from  the  Bath  water,  and  its  ufe  as  a  warm 
bath  excellently  contributes  to  remove  that 
languor  of  circulation  and  obftrudion  of  the 
natural  evacuations  which  conftitute  the  lead- 
ing features  of  this  common  and  troublefome 
diforder. 

The  complicated  dUeafes  which  are  often 
brought  on  by  a  long  refidence  in  hot  cli- 
mates, afie&ing  the  fecretion  of  bile,  the  func- 
tions of  the  ftomach  and  alimentary  canal,  and 
which  generally  produce  organic  derangement 
in  fome  part  of  the  hepatic  fyftem,  often  re- 
ceive much  benefit  from  the  Bath  water,  if 
ufed  at  a  time  when  fuppurative  inflam- 
mation is  not  adually  prefent.  I  can  only, 
however,  coniider  it  as  an  auxiliary  of  fome 
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efficacy^   but  by  no  means  u  forming  tlie 
principal  part  of  the  plan  of  cure. 

Another  and  lefs  a6:ive  difeafe  of  the 
jbiliary  organs,  the  jaundice,  which  arifes 
from  a  fimple  obftrudlion  of  the  gall  duds, 
is  flill  oftener  removed  by  both  the  internal 
and  external  ufeof  thefe  waters. 

Bath  is  better  known  than  mod  other  wa- 
tering places,  as  a  refort  for  patients  afBided 
with  thefe  diforders,  which,  at  firft,  and  in 
their  moft  inflammatory  date,  afie£t  the  whole 
conflitution,  and  afterwards  leave  a  weaknefa, 
lofs  of  motion,  paio,  or  other  difeafed  con-- 
dicion  of  particular  limbs.     Of  this  kind  are 
gout,  rheumatifm,  and  feveral  other  diforders^ 
which  give  rife  to  many  varieties  of  para- 
lyfls.     It  is  not  my  intention  to  enter  into  a* 
hiftory  of  thefe  formidable  complaints,  which 
often  require  the  utmoft  fkill  in  their  treat- 
ment ;  but  merely  to  offer  a  few  remarks  con- 
cerning the  ufe  of  this  remedy  in  fuch  cafes. 
We  fhould  always  keep  in  mind  that  this 
water,  whether  from  its  warmth,  or  from  other 
caufes,  though  capable  of  increafing  a  febrile 
ftate  of  body,  where  fuch  already  cxifts,  will 
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mdom,  if  ever,  produce  it  in  a  health}r  Tub- 
jed.  In  eacli  of  thefe  diforders  there  is  at 
one  time  or  other  a  high  phlogiftic  diathefis, 
which  is  generally  fo  well  marked  as  not  to 
be  eafily  miftaken.  Moft  of  the  patients 
affected  with  them  do  not  apply  to  Bath  till 
long  after  the  firft  inflammatory  ftage  is  over, 
and  this  is  efpecially  the  cafe  in  rheumatifm 
and  gout.  Paralytic  afie£tions  are  the  eScGt 
of  a  variety  of  morbid  caufes,  but  are  often 
conneded  with  original  (Irudure,  and  a  con** 
flitutional  determination  to  the  head ;  and  in 
thefe  diforders  alone  does  it  appear,  that  this 
water  can  ever  be  fo  mifapplied  as  fuddenly  to 
produce  confiderable  mifchief.  -  In  almoft 
every  other  cafe  we  have  ample  time  to  watch 
the  effeds  of  this  remedy,  and  if  it  proves 
detrimtental  we  may  (lop  its  application  before 
any  real  injury  be  done.  In  rheumatic  com- 
plaints, the  power  of  this  water,  as  Dr. 
Charlton  well  obferves,  is  chiefly  confined  to 
that  fpecies  of  rheumatifm  which  is  unat- 
tended with  inflammation,  or  in  which  the 
patients  pains  are  not  increafed  by  the  warmth 
of  his  bed.  A  great  number  of  the  patients 
that  refort  to  Hath,  efpecially  thofe  that  are 
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admitted  into  the  hofpital»  are  affeded  with 
rheumatifm  in  all  its  ftages,  and  it  appears 
from  the  moft  refpedable  teftimony,  that  a 
large  proportion  of  them  receive  a  permanent 
cure  (/). 

In  gout,  the  greateft  benefit  is  derived 
from  this  water  in  thofe  cafes  where  it  pro* 
duces  anomalous  afiedions  of  the  head,  fto-  ' 
mach,  and  bowels^  and  it  is  here  a  principal 
advantage  to  be  able  to  bring  by  warmth  that 
adive  local  inflammation  in  any  limb  which 
relieves  all  the  other  troublefome  «nd  dange* 
rous  fym|)toms.  Hence  it  is  that  Bath  water 
is  commonly  4ki^  IP  produce  the  gout,  by 
which  is  only  meant,  that  where  perfons  have 
a  ^uty  afie£kion  fhifting  from  place  to  place, 
and  thereby  much  difordering  the  fyftem,  the 
internal  and  external  ufe  of  the  Bath  water 
will  foon  bring  on  a  general  increafe  of  adion, 
indicated  by  a  flufiiing  in  the  face,  fulnefs  in 
the  circulating  veflTels,  aiid  relief  of  the  dyf- 
peptic  fymptoms  ;  and  the  whole  diforder  will 
terminate  in  a  regular  fit  of  the  gout  in  the 

(/)  The  Reader  will  find  much  information  on  this  fubjeit 
in  Dr.  Falconer's  ^*  Account  of  the  Ufe,  Application,  and 
Succcfs  of  the  Bath  Watcri  in  Rheumatic  Cafct."    179  J. 
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extremities,  ^bich  is  the  crifis  alwa^  to  be 
wifhed  for.  That  painful  aad  obflinate  eolic, 
produced  by  the  poifon  of  lead,  and  the  para-* 
lyiis  or  lofs  c^  nervous  power  in  particular 
limbs,  which  is  one  of  its  moft  ferious  confe- 
quences,  is  found  to  be  peculiarly  relieved  by 
the  ufe  of  the  Bath  waters,  more  efpecially 
when  applied  externally  either  generally  or 
upon  the  pare  affedled.  In  this  diforder  there 
is  feldoni,  if  ever,  any  thing  to  be  apprehended 
from  the  ftimulant  efFeft  of  thefe  waters,  but 
all  the  a£tion  which  it  does  exert  is  highly 
falutary.  It  forms,  therefore,  a  very  important 
remedy  in  thefe  cafes,  at  all  tAies,  but  ^peci* 
ally  after  the  firft  affedion  of  the  bowels  is  re- 
moved, and  only  the  partial  paraly  (is  remaliiis. 
Befides  thefe  diforders,  for  which  the  Bath 
waters  may  be  faid  to  be  peculiarly  calculated, 
there  are  others  in  which  this  medicine  pro- 
bably operates,  principally  as  mere  water  of 
a  certain  temperature.  Such  are  in  general 
all  thofe  for  which  warm  bathing  and  a  warm 
iiiluent  may  at  any  time  be  of  advantage,  and 
which  therefore  do  not  concern  its  powers  as 
a  mineral  Water.     The  cure  of  various  cuta- 
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heous  complaints,  and  the  relief  produced  in 
hypochondriafis,  by  the  warm  bath,  and  much 
of  the  benefit  derived  from  the  water  hi  dys- 
peptic afFedions,  fpafm  of  the  ffaomach,  or 
inteftinal  canal,  and  fimilar  diforders,  may,  I 
think,  fairly  be  attributed  to  this  caufe  alone^ 
and  therefore,  to  complete  the  hiftory  of  the 
medical  powers  of  this  as  well  as  every  other 
water,  I  muft  beg  to  refer  the  reader  to  thofe 
parts  of  this  work  that  treat  of  the  warm 
bath,  and  the  aqueous  regimen  [u). 

The  quantity  of  water  taken  daily  during 
a  full  courfe,  and  by  adults,  is  recommended 
by  Dr,  Falconelr  not  to  exceed  a  pint  and 
a  half  or  two  pints ;  and  in  chlorofis  w 
irritable  habits,  not  more  than  one  pint  is 
employed.  The  morning  is  conftantly  the 
time  for  taking  the  waters,  and  the  daily 
allowance  *ls  generally  divided  into  three 
portions,  of  which  two  may  be  taken  before 
breakfaft  at  different  times,  and  one  after- 
wards. As  the  water  of  the  Crofs  Bath  is 
confidered  as  lefs  ftimulant,  and  is  certainly 

(tf)  lo  the  coDcludiog  chapter  the  reader  will  alTo  find  fome 
further  lotice  taken  of  the  modus  operandi  of  the  Bath  Water, 
ef][)ectal]y  as  concerns  its  chalybeate  impregnatioo. 
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lower  in  temperature,  this  is  fometimes  in- 
troduced, by  a  refinement  in  pra&ice,  where 
the  King's  Bath  is  fuppofed  to  be  too  heat- 
ing. From  the  difference  in  the  calculations 
it  is  impoffible  to  give  the  precife  dofe  of 
foreign  ingredients  taken  daily  with  fuch  a 
quantity  of  water;  but  according  to  our 
general  eftimate,  it  is  probable  that  each  dofe  of 
half  a  pint  contains  no  more  than  half  a  cubic 
inch,  or  about  two  drams  in  bulk  of  carbonic 
acid,  and  as  much  azotic  gas,  and  perhaps 
five  grains  of  foluble  neutral  falts,  and  the 
fame  quantity  of  earths  and  earthy  falts. 
The  proportion  of  iron  it  would  perhaps  be 
of  more  confequence  to  afcercain  with  exa£t<- 
nefsy  but  this  is  fo  fmall,  that  the  higheft  com- 
putation would  not  make  it  fo  much  as  -75^  of 
a  grain  in  half  a  pint  of  the  water,  and  there- 
fore we  cannot  at  prefent  come  t0  any  exad 
conclufion  upon  this  fubjedl.  The  whole, 
however,  fiirniihes  a  ftiiking  example  of 
confiderable  effects  produced  by  quantities  of 
adive  fubftances,  fo  very  minute,  that  in  any 
other  fituation  they  would  be  thought,  and 
perhaps  juftly,  to  be  perfedly  inadequate  to 
bring  on  any  change  whatever  in  any  fane- 
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tions  of  the  human  body;  and  therefore  what- 
ever powers  Bath  water  may  have  above 
thofe  of  fimple  warm  water,  are  eminently 
due  to  the  peculiar  mode  of  combination  of 
its  foreign  contents  (x). 

The  time  at  which  the  bath  is  made  ufe  of, 
is  generally  the  mornings  which  is  partly  for 
convenience,  and  partly  becaufe  this  has  ufu- 
ally  been  confidered  as  the  beft  time  for  this 
application.  This  is  by  no  means,  however, 
invariably  the  cafe,  and  in  ufmg  the  cold  bath 
it  is  often  neceflary  to  deviate  from  this  gene- 
ral rule.  From  two  to  thiee  times  a  week 
the  warm  bathing  is  ufually  employed,  and 


(x)  Dr.  Gibbs  fuggefb  the  probability  that  the  (illceous  earth 
aflifls  materially  in  the  general  effect  of  the  Bath  waters.  After 
what  has  been  fiiid  of  the  great  powers  of  very  minute  quantities, 
it  will  not  be  thought  a  fufiicient  objedion  againfl  this  opioioHy 
that  no  more  tRan  a  graip  of  filez,  according  to  Dr.  Gibb's 
own  calculation,  is  cont^ned  in  half  a  pint  of  the  water ;  nor 
will  its  general  infolubility  in  any  of  the  animal  fluids  be  an 
objedion,  fince  it  is  already  prefented  to  the  (lomach  in  a  (late 
of  folution ;  nor  its  want  of  the  fenlible  properties  of  tafle  and 
fmell  in  any  of  its  known  combinations,  fince  we  know  of  fbme 
indifputably  powerful  medicines  which  have  little  of  either ;  and 
therefore  this  opinion,  though  it  does  not  imprefs  the  mind  with 
any  great  degree  of  probability,  certainly  remains  to  be  con- 
firmed or  reRitcd  by  further  inveftigation. 

O  2 
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the  patients  continue  in  from  ten  minutes  to 
half  an  hour.  If  it  produces  head-ach  or  any 
degree  of  vertigo,  it  muft  be  ufed  very  care- 
fully in  perfons  of  a  full  plethoric  habit  j  and 
the  time  of  remaining  in  the  bath  is  in  a 
great  meafure  to  be  regulated  by  the  fenfa- 
tions  of  the  patient,  who  fhould  always  leave 
it  when  any  degree  of  laffitude  or  faintnefs 
comes  on.  The  choice  of  the  different  baths 
is  here  a  circumflance  of  more  importance, 
perhaps,  than  when  the  water  is  employed 
for  internal  ufe,  fince  there  is  a  very  decided 
difference  in  their  refpedlive  temperatures. 
That  of  the  Crofs  Bath  is  about  94 ;  whereas 
the  Hot  Bath  is  at  lead  8  degrees  higher  (j)^ 
and  therefore  the  former  is,  in  fad,  only  a  tepid 
bath,being  of  a  lefs  heat  than  that  of  the  human 
body,  though  it  feels  warm  to  the  Ikin,  even 
on  the  firft  immerHon.  The  topical  warm 
bath,  applied  by  pumping  on  any  difeafed  part, 
from  the  impetus  of  the  falling  water,  is  al- 
ways a  greater  ftimulus  than  mere  immerfion, 
and  as  the  fyfteni  is  not  thereby  generally 
affeded,  it  may  be  ufed  in  every  cafe  more 

(y)  Falconer's  Pradical  Diffcrtation  on  Bath  Water. 
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frequently  and  with  greater  freedom  than 
any  other  way  in  which  thefe  waters  are  eyer 
employed. 

I'he  waters  of  Bath  are  certainly  among 
thofe  that  <l9equire  a  confiderable  time  to  be 
perfevered  in  before  a  full  and  fair  trial  can 
be  made.  Their  operation  is  very  gradual, 
as  indeed  might  be  expedited  from  a  medi- 
cine which  fliows  fo  few  fenfible  properties  or 
immediate  eSe£ts.  Frequently  too  they  arc 
apt  to  lie  heavy  upon  the  ftomach  when  they 
have  been  taken  for  fome  weeks,  and  when 
this  is  the  cafe  they  muft  be  intermitted  for  a 
time,  and  may  afterwards  be  refumed.  Indeed 
it  muft  be  owned,  that  a  large  proportion  of 
the  patients  who  jrefort  to  thefe  fprings  are 
afflided  with  diforders  that  are  in  themfelves 
only  to  be  palliated,  or  at  leaft  are  always 
very  difficult  of  cure.  Chronic  rheumatifm, 
habitual  gout,  dyfpepfia  from  a  long  courfe  of 
high  and  intemperate  living,  and  the  like,  arc 
diforders  not  to  be  removed  by  a  fhort  courfe 
of  any  mineral  water,  and  many  of  thofe  who 
have  once  received  benefit  at  thefe  fountains 
find  it  neceffary  to  make  an  annual  vifit  to 
them,  to  repair  the  wafte  in  health  during  the 
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preceding  year.  However^  with  welt-icgu- 
lated  expedatioosy  and  a  judicious  mode  of 
treatment,  the  invalid  will  feldom  be  here 
difappointed,  and  we  may  fairly  confider  the 
thermal  fprings  of  Bath  as  among  the  moft 
valuable  natural  waters  whiclu  our  ifland 
pofiefles. 


It  has  frequently  been  fuggefted  to  me  by 
profeflional  men  and  others,  that  I  am  too  in« 
credulous  refpedHng  the  efficacy  of  Bath  Water 
in  the  cure  of  difeafes,  and  that  I  have  attri- 
buted its  powers  on  the  animal  economy  too 
much  to  its  temperature  and  watery  vehicle. 
In  my  own  juftification  on  this  fubjed,  I 
hope  the  reader  will  excufe  the  following 
quotation  from  the  poflhumous  work  of  the 
late  Dr.  Heberden,  a  man  not  lefs  celebrated 
as  a  fcholar  and  philofopher,  than  as  a  pro* 
found  and  accurate  obferver. 

"  The  difficulty  of  afcertaining  the  powers 
'^  of  medicines,  and  of  diftinguifhing  their 
**  real  effects  from  the  changes  wrought  in 
"  the  body  by  other  caufes,  mull  have  been 
"  felt  by  every  phyfician :  and  no  aphorifm 
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"  of  Hippocrates  holds  truer  to  this  day, 
''  than  that  in  which  he  laments  the  length 
of  time  neceflary  to  eftablifli  medical  truths, 
and  the  danger,  unlefs  the  utmofl:  caution 
be  ufed,  of  our  being  mifled  even  by  expe- 
rience. This  obfervation  is  fully  verified 
in  the  uncertainty,  under  which  we  ftill 
remain,  in  regard  to  the  virtues  of  the 
"  waters  of  Bath.  Few  medicines  have  been 
**  more  repeatedly  tried  under  the  infpedion 
^'  of  fuch  numerous  and  able  judges ;  and 

• 

**  yet  we  have  had  in  the  prefent  age  a  dif- 
"  pute  between  thofe  who  by  their  experi- 
ence and  fagacity  were  bed  qualified  to 
decide  this  queftion,  in  vrhich  one  fide 
**  aflerted  that  paralytic  patients  were  cured, 
"  and  the  other  that  they  were  killed,  by  the 
*'  ufe  of  thefe  waters.  Such  contrary  deci- 
**  fions,  fo  difreputable  to  phyficians,  and  fa 
**  perplexing  to  the  fick,  could  never  have 
**  happened  after  fo  long  a  trial,  if  a  very  fmall 
•*  part  of  thofe,  whofe  pradice  had  afforded 
**  them  frequent  opportunities  of  obferving 
"  the  effcfts  of  Bath  waters,  had  told  the  public 
**  what  in  their  judgment  was  to  be  hoped  or 
**  feared  from  them.     It  is  probable  that  in 
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^'  fome  cafes  it  would  have  been  almod  una-* 
**  nimoufly  determined  they  do  good;  in 
•*  others,  that  they  do  no  harm,  though  it 
**  might  be  doubtful  whether  they  be  of 
"  much  ufe:  in  a  third  fort  they  would  be 
*•  generally  condemned :  and  in  a  fourth  clafs 
"  of  difeafes,  fome  might  judge  them  tq  be 
^^  beneficial,  and  others  detrimental. 

*'  Wherever  the  generality  of  voices  pafled 
"  cither  of  the  two  firft  fentqnces  upon  thefe 
"  waters,  there  the  ufe  of  them  might  be  ad-^ 
**  vifcd,  or  permitted,  without  any  hefitation  j 
^'  and  all  fhould  be  cautioned  againft  them, 
**  where  a  great  majority  agreed  that  they 
"  were  hurtful.     It  would  be  no  great  lofs 
**  to  avoid  going  to  Bath,  in  cafes  where  the 
*'  weight  of  evidence  was  fo  equally  divided, 
*'  as  to  make  it  doubtful  whether  the  waters 
*'  were  a  remedy  or  a  poifon ;  for  the  proba- 
**  bility  is,  that  in  all  fuch  diforders  they  are 
*'  in  reality  infignificant,  and  that  the  patients 
'*  who  ufe  them,  either  recover  by  other  me- 
"  dicines,  or  the  flrength  of  their  conftitu- 
**  tions,  or  elfe  fink  under  the  natural  pro- 
'^  grefs  of  their  difeafes.      It  is  here  taken 
*^  for  granted,  that  no  chemical  analyfis  can 
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*•  do  much  towards  afcertaining  the  virtues 
"  of  thefe  mineral  fprings,  but  that  aimed  all 
**  our  ufcful  knowledge  of  them,  as  medicines, 
*^  muft  be  gained  from  experience.  Their 
^^  virtues  may  be  confidered  either  as  they  arc 
"  ufed  externally,  or  internally, 

"  Externally  ufed,  either  by  immerfing 
*^  the  whole  body,  or  by  deriving  a  ftream  to 
fome  particular  part,  they  appear  to  be 
ferviceable  againft  contraftions  and  other 
fpafmodic  afiedions  of  the  mufcles.  In 
flight  cutaneous  diforders,  warm  bathing 
^  will  fometimes  clear  the  fkin  for  a  little 
"  while,  but  can  hardly  be  confidered  as  a 
**  cure.  It  has  been  a  doubt  with  me, 
whether  any  weaknefs  left  by  the  rheuma- 
tifm,  gout,  or  palfy,  have  been  fooner  re- 
moved by  bathing  at  Bath,  than  tliey 
'*  would  have  been  without  it.  In  fome  pa- 
"  tients  thefe  weaknefles  have  been  mani-r 
•*  feftly  increafed  after  a  courfe  of  bathing  at 
**  Bath;  and,  according  to  my  experience, 
*'  cold  bathing  in  thefe  cafes  is  preferable, 
*♦  It  is  by  no  means  clear  to  me,  that  the 
*^  external  ufc  ©f  Bath  water  is  more  bene* 
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^^  ficlal  than  that  of  equally  warm  common 
"  water,  or  at  all  different  from  it. 

••  Internally,  thefe  fprings  are  of  fingular 
^^  ufe  in  remedying  the  morning  ficknefs  and 
"  vomiting,  the  lofs  of  appetite,  pains  of  the 
**  ftomach,  and  other  ill  effects  of  hard 
^*  drinking,  where  it  has  not  been  fo  long 
^*  continued  as  to  make  the  liver  fcirrhous, 
**  or  to  bring  on  a  dropfy ;  for  in  both  thefe 
**  cafes  they  are  fo  far  from  relieving,  that  they 
^  aggravate  the  patient's  mifery,  and  haften  his 
"  death.  They  are  fo  generally  beneficial 
^^  in  other  diforders  of  the  ftomach  and  bowels 
"  that  the  probability  of  confiderable  benefit 
"  will  make  them  very  well  worth  any  one's 
•'  trymg,  who  is  afflided  with  indigeftion, 
^'  a  chronical  diarrhoea,  hiccup,  flatulency, 
"  vomiting,  or  any  fpafmodic  affedions,  and 
"  weakneffes  and  pains  of  thefe  parts*  pro- 
^'  vided  the  pulfe  be  in  a  natural  ftate.  For 
^^  if  there  be  no  figns  of  hedlical  feverifiinefs^ 
*'  I  never  had  reafon  to  fufped;  that  Bath 
^^  was  prejudicial  in  any  of  thefe  complaints, 
^'  though  it  may  have  fometimes  failed  of 
^*  being  a  cure*     But  I  have  never  yet  bcea 
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able  to  fatisfy  myfelf,  amidd  the  endlefk 
^  variety  of  ihefc  ails,  upon  what  particular 
^  clrcumftanced  it  has  depended^  that  in  fo Ae 
^^  it  has  not  b^en  attended  with  fuccefs. 

'^  Many  judicious  and  experienced  phyfi- 
^'  clans  hare  a  favourable  opinion  of  the  in- 
*^  ternal  ufe  of  Bath  water  in  flying  pains  and 
^^  weaknefTes  of  the  limbs^  ^in  rheumatifms, 
^^  and  in  fimple  jaundice^  where  the  liver  is 
^^  not  difeafed.  From  the  cafes  of  this  fort 
^'  which  have  fallen  under  my  obfervatipn, 
^^  I  fhould  rather  conclude  it  to  be  innocent 
"  in  them,  than  of  any  great  life.  More 
^'  perhaps  ought  to  be  faid  in  its  commen- 
"  dation  in  the  colic  of  Poltou ;  and  yet  it 
^^  appears  difficult  to  find  a  time  in  this  cruel 
**  diforder  when  we  would  wifli  to  apply  to 
^'  Bath.  During  the  paroxyfm,  while  the 
^^  bowels  are  in  torture,  much  ftronger  me- 
***  dicincs  are  indifpcnfably  neceflary  to  the 
*^  eafe  and  fafety  of  the  patient :  after  the  fit 
^'  is  ended,  if  the  limbs  do  not  become  para- 
"  lytic,  I  fuppofe  the  patient  would  remain 
"  well  without  any  rclapfe,  if  the  manner  in 
"  which  lead  had  been  introduced  into  the 
^'  body  could  be  found  out,  and  a  flop  be  put 
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**  to  its  ever  being  introduced  again.  For  all 
^^  my  experience  tends  to  make  me  believe 
"  with  the  learned  and  judicious  Sir  George 
^^  Baker,  that  lead  is  the  iole  caufe  of  this  dif- 
^*  temper,  though  it  be  difficult  in  many  cafes 
^^  to  trace  its  admiffion  into  the  (lomach. 
**  Some  of  the  word  fits  of  this  colic,  from 
**  which  I  ever  faw  the  patient  recover,  when 
^^  the  caufe  was  known^  and  could  be  avoided^ 
*♦  have,  by  keeping  out  of  its  reach,  aever 
**  returned  in  many  years ;  from  which  it  is 
**  probable  there  was  no  fomes  morbi  left. 
*^  I  have  likewife  obferved  this  happen  in  a 
**  more  chronical  kind  of  this  colic,  where 
•'  the  limbs  were  become  femiparalytic ;  the 
**  weaknefs  of  which  gradually  abated^  and 
*'  the  pains  never  returned,  after  leaving  oflf 
*^  the  ufe  of  white  Lifbon  wine,  the  drinking 
**  of  a  pint  of  which  every  day  was  conjectured 
**  to  have  brought  on  this  malady.  Now,  if 
**  the  manner  in  which  this  poifon  infinuates 
*'  itfelf  be  undifcoverable,  and  fo  cannot  be 
^^  guarded  againft,  there  neither  Bath  nor  any 
"  other  known  means  would,  in  my  opinion, 
*^  prevent  the  return  of  thefe  torments^  nor 
*^  hinder  them  from  ending  in  a  lingering 
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"  death.  But  it  may  be  fuppofcd  that  a  pef- 
fon  has  taken  fo  much  of  this  poifonoiis 
metal ,  as  may  be  fufficient^  without  any 
repetition,  to  occafion  frequent  fits  of  the 
"  colic,  and  to  bring  on  at  laft  the  paralytic 
^^  weaknefs  peculiar  to  it ;  and  that  thefe  bad 
"  effedts  may  poffibly  be  obviated  by  drinking 
"  the  Bath  waters,  or  that  the  weaknefs  may 
*'  be  cured  by  them  after  it  has  been  brought 
*'  on.  How  much  truth  there  is  in  thefe 
"  fuppofitions  I  know  not,  but  I  can  eafily 
"  allow  them  fo  much  weight,  as  to  be  fuf- 
*'  ficient  reafons  for  the  ufe  of  the  Bath 
"  waters  in  thefe  circumftances,  as  they  are 
'*  unqueftionably  fafe,  and  as  I  fear  we  are  in 
want  of  other  remedies  upon  which  we 
might  with  more  certainty  depend .  Befides, 
*'  in  all  chronical  illneffes,  where  thefe  waters 
are  innocent,  there  will  be  a  good  reafon 
for  any  one's  taking  a  Bath  journey,  who 
can  afford  it,  in  the  benefit  which  he  may 
hope  to  receive  from  the  change  of  water, 
and  air,  from  the  breaking  of  fome  un- 
"  healthful  habits,  and  from  that  fufpenfion 
"  of  bufmefs  and  cares,  in  which  the  vifitors 
of  Bath  indulge  themfelves ;  all  which  cir- 
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^^  cumftances  make  a  place  of  this  fort  highly 
^  ufeful  in  eftabliihing  the.  general  health. 

^  The  Bath  waters  have  always  appeared 
^  to  me  unqueftionably  prejudicial  ia  all 
^  fi:irrhous  and  ulcerous  afFe£lions  of  the 
•*  lungs,  or  of  the  abdominal  vifcera*  They 
**  increafe  the  helical  heat  which  ufually 
^  attends  fuch  maladies,  and  fpeedily  put  an 
^  end  to  what  little  hopes  mi^ht  ha^e  been 
^  entertained  of  their  cure.  All  patients 
*'  therefore  of  this  fort  cannot  be  too  eameftly 
^^  warned  againfl  meddling  with  the  Bath 
*^  waters,  if  they  would  avoid  making  their 
condition  utterly  defperate;  which,  with 
the  greateft  care,  and  under  the  bed  ma- 
nagement, is  always  dangerous. 

In  extreme  deje&ion  of  fpirits,  languor, 
lafli^ude,  inattention,  tremblings,  catchings, 
faintings,  giddinefs,  confufion  of  the  head, 
^^  and  palpitations  without  any  other  apparent 
**  diftempcr,  which  are  ufually  called  hypo- 
"  chondriac,  hyfteric,  or  nervous  j  in  all  thefe, 
**  whether  the  patients  had  ufed  the  water 
externally,  or  internally,  I  have  obferved 
them  return  worfe  from  Bath ;  but  I  hardly 
ever  knew  them  better,  if  we  except  only 
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•*  fome  little  relief  of  the  pains,  and  flatulence, 
**  and  acidities,  which  often  accompany  the 
*'  before-mentioned  fyniproms.    Nor  docs  the 
**  vacancy  of  a  Bath  life  fuit  complaints,  which 
"  are  more  frequently  caufed  by  too 'little, 
^'  than  too   much  application  and   employ- 
^^  ment.     It  will  indeed  fometimes  happen, 
•*  that  fome  degree  of  thefe  miferable  fen- 
**  fations  will  be  produced  by  a  too  great 
**  weight  of  buiinefs ;  the  vexations  of  which 
**  in  fome  evil  hour  may  entangle  a  man  fo 
•^  much,  as  to  difable  him  from  extricating 
himfelf  by  his  own  druggies,  unlefs  for  a 
while  he  cafes  himfelf  of  the  load  by  re- 
tiring to  fome  fuch  place  as  Bath,  where 
the  manner  of  living  will  efie£t  the  cure, 
though  the  reputation  of  it  may  be  put  to 
**  the  account  of  the  waters.   The  fame  often 
*'  happens   in  thatgknguor  and   weaknefs, 
**  which  are  left  by  a  long  illncfe,  and  require 
"  only  time  and  quiet  for  their  removal"  • 

♦  Vide    Qommeni.  on  the  H'tftory  and  Cure  of  Dlfeafu^  hy 


C( 

cc 

C( 


204 


OF  SIMPLE  SALINE  WATERS. 

In  purfuing  our  plan  of  confidering  mi^ 
neral  waters^  as  far  as  can  be  done,  in  the 
order  of  the  degree  of  fenfible  properties 
which  they  pofTefs,  and  the  fimplicity  of  their 
compoiition,  as  far  as  regards  their  adiive 
foreign  contents,  we  fhall  notice  a  few  indi- 
viduals  of  a  numerous  clafs  of  waters  which 
may  properly  be  termed  x\xq  Jimple  foline^  or 
thofe  that  only  differ  from  common  water  in 
being  impregnated  more  or  lefs  ftrongly,  with 
fome  neutral  fait  with  either  an  alkaline  of 
earthy  bafis,  that  renders  it  purgative,  when 
taken  in  fuch  a  dofe  as  the  (lomach  can  beat 
without  being  much  incommoded  by  the  mere 
bulk  of  liquid.  In  tltt  fecond  chapter  of 
this  work,  I  enumerated  four  neutral  falts  that 
appear  to  have  a  decidedly  purgative  effe^, 
the  muriats  of  foda  and  magnefia,  and  the 
fulphats  of  foda  and  magnefia.  Of  thefe, 
the  two  latter  arc  the  heft  known  as  medi- 
cines, fmce  they  form  two  important  articles 
of  the  materia  medica,  and  are  familiar  to 


every  one,  under  the  names  of  Glauber's  fait 
and  Epfom  fait.  :<• 

It  feems  highly  probable  that  fuch  waters 
can  only  be  confidered,  in  a  medical  view,  as  a 
mere  folution  of  thefe  falts  in  a  larger  propor- 
tion of  liquid,  and  fuch  as  may  with  perfect 
eafe  be  imitated  artificially,  without  any  par- 
ticular precautions  or  apparatus.  Tliis  we  (hall 
fee  is  not  the  cafe  with  the  more  compound 
waters,  efpecially  thofe  that  contain  much  of 
any  gafeous  body,  the  adivity  of  which,  as  a 
chemical  agent,  is  genwally  fully  equal  to 
that  which  it  pofleffes  as  a  medicine.  The 
fimplc  faline  waters  ufually  contain  feveral 
falts,  fome  aftive,  others  apparently  inert ; 
they  are  moftly  cold,  but  fometimes  ^varmj^ 
and  not  unfrequently  they  are  found  in  the 
neighbourhood  of  i^ialybeate  fpring,  which 
latter  is  often  very  pirfely  fo,  whilft  the  other 
is  ftrongly  faline.  When  the  faline  waters 
become  themfelves  chalybeate  or  fulphurcous, 
they  form  a  feparate  clafs,  which  will  be 
noticed  in  its  proper  place. 
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SEDLITZ  OR  SEYDSCHUTZ  WATER- 

The  ftrongeft  of  the  natural  fprings  of  the 
water,  which  I  have  termed  the  fimpic  faline, 
is  that  which  is  found  at  the  village  of  Sedlitz, 
in  Bohemia,  a  country  abounding  in  mineral 
waters  of  various  defcriptions.  This  fpring, 
which  was  long  negleded  by  the  ruftic  inha- 
bitants on  account  of  the  fait  bittemefs  of  its 
water,  that  rendered  it  unfit  for  moft  domeflic 
purpofes,  was  brought  into  notice  by  the 
celebrated  Hoffman  about  the  year  1721,  as 
a  medicine  of  confiderable  efficacy ;  and  this 
writer  lias  given  us  a  detached  account  of 
;ts  properties  and  medical  virtues,  that  aflfords 
fufficient  information  of  the  nature  of  its 
contents,  and  contains  a  number  of  good 
obfervatlons,  which  w^^iipply  more  generally 
to  all  the  faline  purging  waters  {a).  The  che- 
mical compofition  of  this  natural  ipring  has 
likewife  been  fully  afcertained  by  the  illuf- 
trious  Bergman  {b). 

The  fait  fpring  of  Seydfchutz  is  found  at 

(^i)  <<  Examen  Chymico-medicum  Fontis  Sedlicencit  Amarii 
10  Bohemia  noviter  ^ttt€Cu**^^Hoffmanm  Opera*  torn,  n 
(h)  See  Bergma&'s  Mays.  Vol.  I. 
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at  very  fhort  diftance  from  that  of  Scdlltz,  the 
former  is  fituated  on  higher  ground,  and  ap- 
pears to  communicate  with  the  latter.  They 
both  poifefs^the  fame  chemical  compodtion, 
only  the  water  of  Seydfchutz  is  fomewhat 
more  faline  than  the  latter..  They  fo  nearly 
rcfcmble  each  other,  however,  that  the  fame 
defcription  will  ferve  for  both. 

To  the  tafte,  this  water  is  very  faline  and 
bitter,  but  not  in  the  leaft  brifk  and  acidulous. 
It  gives  no  bubbles  of  gas  when  any  ftrong 
acid  is  added  j  with  fyrup  of  violets  it  fcarcely 
aifilmes  a  green  colour,  and  it  does  not  in  the 
leaft  alter  the  colour  of  galls.  Paper  tinged 
by  logwood  becomes  quickly  blue;  cauftic 
potafti  caufes  an  immediate  flocculent  preci- 
pitate, which  is  magnetia;  the  oxalic  acid 
ihews  the  prefence  j£  lime ;  nitrat  of  filver 
and  acetite  of  lead  inaicate  the  fulphuric  and 
muriatic  acids.  The  fpecific  gravity  of  the 
Seydfchutz  water,  according  to  Bergman,  is 
i.oo6o«  Whilft  boiling  it  depofits  a  fmall 
portion  of  carbonated  lime.  The  gafeous  pro- 
duds  obtained  from  this  water  by  heat,  are 
no  more  than  6  cubic  inches  to  i  oo,  or  one 
fifteenth  of  the  bulk  of  the  water,  of  which 
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two-thirds  are  carbonic  acid,  which  is  iadrely 
employed  in  fufpending  the  carbonat  of  lime 
that  is  difTolved. 

The  folid  contents  procurable  from  this 
faline  water  by  evaporation  to  drynefs,  accotxi- 
ing  to  Bergman's  analyfis,  are  in  the  follow- 
ing proportion  (c).  The  Englifli  wine  pint 
of  28.875  cubic  inches  contains,  of 

grains. 
'Carbonated  lime       -----       .^44 

Selenite     --------5.140 

Carbonated  magnefia     -     -     -     ^     4.62a 
Muriated  magnefia        -     -     -     -     4.567 

Vitriolated  magnefia      -     -     -      180.497 

193.770 

Total  193  —  grains,  or  about  three  drams^ 
thirteen  grains  and  a  hdf. 

(r)  The  quantities  here  mentioned  arc  reduced  from  thofe  given 
by  this  excellent  cheniift,  which  are  all  proporuoned  to  the 
Swedifh  Kanne,  and  in  the  Swedifti  weights  andmeafures.  The 
Kanne  is  here  aflumed  to  be  equal  to  190  Englifli  cubic  inches, 
and  contains  about  6.58  Englifh  wine  pints,  'the  Swedifli 
pound  is  divided  in  the  fame  manner  as  the  Englifh  Troy  poundt 
and  the  correfponding  dlvifions  of  the  former  arc  equal  to  1 .1 38« 
of  the  latter.;  that  is,  the  Swedifh  pound  is  from  -J  to  J  lai^r 
than  the  Esgliih  Troy  pound)  thie  ounce,  than  the  Troy 
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From  this  analyfis  it  appears^  that  Seydf- 
chutz  water  is  ftrongly  impregnated  with  vi- 
triolated  magnefia,  or  Epfom  fait,  and  it  is 
to  this,  along  with  probably  the  fmall  quan-- 
tity  of  muriat  of  magnefia,  that  it  owes  its 
bitter  and  faline  tafte,  and  its  purgative  pro- 
perties ;  and  as  there  are  no  other  a£li  ve  in  - 
gredients  to  be  found,  it  is  to  the  Epfom  fait 
that  we  muft  alfo  principally  attribute  its  me- 
dicinal virtues.  The  identity  of  the  fulphat  of 
magnefia,  contained  in  this  fpring,  with  that 
found  in  the  mineral  water  of  Epfom,  was  firft 
fatisfadlorily  eftabliflied  by  Hoffman ;  and  as 
the  Sedlitz  water  contains  even  more  than  the 
Englifh  water,  the  fait  has  been  largely  pro- 
cured at  this  place  by  the  ufual  proceffes  of 
evaporation  and  cryftallization,  and  was  long 
known  in  the  materia  medica  by  the  name  of 
SeMit%  fait. 

The  effedls  which  this  water  produces  when 
taken  into  the  ftomach  are  in  a  very  high 

ounce,  &c.  The  SwcdifK  cubic  inch  is  equal  to  i  .9  Englifh  cubic 
inches,  but  as  the  Kannc  contains  100  Swedifli  cubic  inches* 
the  bulk  of  gafcous  produfls  procured  from  a  Kanne  given  in 
Swedifh  inches,  will  exactly  exprcfs  the  proportion  per  centum. 
See  the  Appendix  to  Kerr*s  Tranjlation  of  Lavojfier*s  Elemeniu 
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degree  purgative,  more  adlively  fo,  indeed, 
than  might  be  inferred  from  the  mere  quantity 
of  the  fait.  A  pint  of  the  water  is  generally  a 
full  dofe  for  an  adult,  and  the  ftrongeft  perfons 
feldom  take  more  than  two  pints.  This  ope- 
rates very  fpeedily,  and  is  particularly  of  ufe 
in  freeing  the  body  from  crud6,  vifcid,  acid 
and  acrid  bilious  contents.  It  has  befides^ 
as  Hoffman  remarks,  a  peculiar  advantage 
over  the  ftrongeft  draftic  purges  that  are  ex- 
hibited in  a  folid  form,  or  even  the  milder 
aperientSj  fuch  as  manna,  caflia,  or  fenna,  in 
not  producing  thofe  griping  pains  and  flatu-> 
lency  which  often  caufe  fo  much  inconvenience 
and  fuffering.  It  is  partly  on  this  account, 
probably,  that  a  frequent  ufe  of  this  natural 
purgative  water  docs  not  reduce  the  ftrength, 
impair  the  appetite,  and  induce  that  flatc  of 
naufea,  drynefs  in  the  mouth,  and  weakneis 
of  digeftion,  which  attends  a  long  continued 
courfc  of  the  refinous  or  other  pharmaceutical 
purgatives. 

Hoffman  then  enumerates  the  difeafes  to 
which  the  Sedlitz  water  is  particularly  appli- 
cable. When  the  ilomach  is  filled  with  crude 
and  iil-digefled  humours,  and  a  tough  mucu& 
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adheres  to  its  furface,  inducing  naufea,  dif- 
tafte  for  food,  eruftation,  fwelling  of  the 
ftomach,  and  a  painful  tightnefs  acrofs  the 
breaft,  nothing  fooncr  relieves  thefc  fymptoms 
than  t)ie  Sedlitz  water,  which  both  Simulates 
the  ftomach  and  bowels  to  expel  their  mor- 
bid contents;  and  aflifted  by  its  bitternefs, 
reftores  thJ^tone  of  thefe  organs,'  and  with  it 
the  appetite  and  healthy  digeftive  powers. 

When  the  prefence  of  hypochondriafis  is 
marked  by  anxiety,  general  languor,  perturbed 
dreams,  a  livid  hue  in  the  face,  difficult 
breathing,  pain  of  the  back  and  head,  ver- 
tigo, and  coldnefs  of  the  extremities ;  when 
a  bilious  humour  and  depraved  fecretion  of 
the  flomach  inS|>airs  its  tone  and  healthy  ac- 
tion, and  is  attended  with  obftinate  coftive- 
nefs^,  this  water,  by  evacuating  its  contents, 
and  rcftoring  the  due  force  of  contradion^ 
enables  it  to  throw  off  the  offending  matter. 
When  aloetics  and  the  more  draftic  purga- 
tives are  given  in  thefe  complaints,  either 
by  the  mouth  or  in  glyfters,  the  cqfllvenefs 
and  flatulent  diftention  of  the  abdomen  return 
diredly  after  their  operation,  and  even  fome 
of  the  milder  aperients  iare  not  without  thia 
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inconvenience;  and  rhubarb,  which  is  in  other 
refpe£ts  the  beft  of  thcfe,  is  too  flow  in  its 
ei^£ts«  But  this  falinc  water  is  excellently 
fitted  to  fulfil  the  curative  plan  ;  and  perfons 
who  for  a  length  of  time  have  had  no  cpfiftcu- 
ation  from  the  bowels,  except  fuch  as  has 
been  procured  by  the  ftronger  purgatives,  by 
ufmg  for  awhile  the  water  of  thiPfalubrious 
fpring,  have  found  fo  great  a  change,  that 
the  inteftines  have  returned  fpontaneoufly  to 
tiheir  healthy  and  natural  fundtions. 

Numerouis  trials  have  (hewn  the  efficacy  oS 
this  faline  water  in  that  cachexy  of  females 
attended  with  a  fuppreflion  of  the  menftrual 
difcharge,  whereby  are  produced  a  general 
languor,  difficult  refpiration,  fcbrile  heat  and 
irritation,  wafting  of  the  body,  and  lofs  of 
appetite.  Alfo,  when  women  have  arrived 
at  that  time  of  life  when  this  periodical  eva- 
cuation begins  to  ceafe,  and  is  fucceeded  by  a 
number  of  anomalous  diforders,  fuch  as  prof- 
tration  of  appetite,  and  flatulent  pains,  irre- 
gular flufhings,  pains  in  the  back,  and  fwelHng 
of  the  feet,  a  courfe  of  Sedlitz  water  reftores 
the  w^avcring  appetite,  and  difperfcs  the  tl*«« 
mours  and  other  morbid  fymptomsi. 
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Men  of  from  forty  to  fifty  years  of  age, 
who  have  led  a  very  fedentary  life,  and  have 
been  accuftomed  to  intenfe  thought  and  pro- 
found meditation,  become  frequently  afied^d 
with  (Edematous  tumours  in  the  extremities,  a 
want  of  due  a<3:ion  in  the  ftomach,  eradia- 
tions after  taking  food,  and  a  generally  im- 
paired (la9^  of  health :  all  of  which  are  for 
the  moft  part  vefy  certainly  removed  by  a 
liberal  ufe  of  this  water. 

Perfons  of  a  plethoric  habit  of  body,  wlio 
from  fome  obftru(Jl;ion  to  the  free  circulation  of 
blood  through  the  abdominal  vifcera,  have 
acquired  a  ilrong  difpofition  to  ha^morrhoidal 
afFedions,  become  thereby  often  expofed  to 
very  fcrious  evils.  For  if  the  obftruftcd 
blood  be  determined  to  the  ftomach  and 
bowels,  there  arife  fevere  pains  over  the 
whole  abdominal  region,  extending  round  to 
the  back ;  if  to  the  breaft  and  head,  it  occafiona 
a  fenfe  of  weight  and  oppreflion  about  the 
praecordia,  naufea,  difficult  refpiration,  a  dry 
cough,  heavinefs  of  the  head,  and  anxiety  of 
mind ;  and  always  attended  with  either  •  an 
obftinately  coftive  ftate  of  body,  or  at  leaft  too 
fparing  an  evacuation  from  tha  bowels.    Thcfir 
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diforders  are  la  general  treated  with  aloetics^ 
combined  with  the  warm  refins  or  balfams, 
with  a  view  of  Simulating  the  inteftines  and 
determining  the  blood  to  the  veflels  of  the 
reftum ;  and  in  many  cafes,  efpecially  in  fe- 
males, and  in  thofe  of  a  phlegmatic  tempe- 
rature, much  advantage  is  derived  from  thefe 
remedies.  But,  at  the  fame  time4pL  indifcri- 
minate  and  frequent  ufe  of  thefe  medicines  in 
all  habits,  and  in  every  (late  of  body,  is  often 
pittdudive  of  ferious  confequences.  For  when 
the  body  is  in  a  highly  irritable  and  plethoriq  • 
ftate ;  and  efpecially  where  there  is  an  here*  ^ 
ditary  tendency  to  hsemorrhoidal  complaints, 
a  violent  determination  to  the  lower  intef- 
tines  and  os  facrum  often  occafions  painful 
protrufions  of  the  redlum,  which,  if  neglefl:ed, 
will  frequently  degenerate  into  fiftula.  To 
fuch  perfons,  a  faline  water,  like  that  of  Sed- 
litz,  is  much  more  fafely  applied,  efpecially  if 
accompanied  with  blood-letting  when  requi- 
fite,  and  a  general  antiphlogiftic  plan  of  cure* 
Another  important  ufe  of  the  Sedlitz  water 
is  in  removing  from  the  fyftem  thofe  impuri- 
ties and  acrid  humours  which  are  ufually 
termed  fcorbutic^  and  which  from  their  fre^' 
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quency,  the  obftinacy  of  their  attacks,  and 
the  great  trouble  which  they  occafion,  require 
particular  attention  in  their  treatment.  For 
thefe  complaints  our  author  recommends  the 
Sedlitz  water  to  be  ufed,  in  the  fpring,  for 
fome  days,  and  then  to  be  followed  by  a 
courfe  of  three  or  four  weeks  of  the  Lauch- 
ftadt  chalyibate^  or  the  acidulous  Seltzer 
water.  A  remarkable  circumftance  fometimes 
occurs  here,  which  is,  that  in  thefe  cafes,  if 
the  Lauchfladt  water  be  firft  taken,  though  it 
is  a  fimple  chalybeate  without  any  purgative 
ingredient,  it  frequently  brings  on  a  very  brifk 
and  violent  purging,  fo  that  the  patient  can 
hardly  bear  to  (it  upright ;  but  if  it  be  pre- 
ceded by  the  Sedlitz  water,  no  fuch  effeft  i* 
produced,  the  latter  having  already  carried  off 
all  the  acrid  matter  by  the  bowels  {d). 

The  dofe  of  Sedlitz  water  fujfficient  to  pro- 
duce the  defired  effedt,  varies  according  to  the 

^J)  This  is  a  curious  faiSl,  and  fcrvct  to  explaip  Iq  a  flriking 
nianner,  the  difference  of  effects  which  the  fimpler  miocral  waters* 
fuch  as  thofe  of  Mahrern  or  Buxton,  produce  upon  the  bowels, 
according  to  the  previous  ftate  of  the  patient.  It  does  not 
however  detra(5l  from  the  efficacy  of  the  Sedlitz  waters  as  an 
a6^ive  purgative,  fince  the  efieds  of  tliis  falioe  water  are  the  fame 
in  all  perfons*    . 
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nge  aod  habit  of  the  patient.  To  fome  per« 
fons  aboui!  five  or  fix  tea-cupsfuU  of  the  water 
pvove  fufficieatly  aperieat,  and  a  few  require 
£c>  much  as  two  pints.  If  the  fait  alone  be 
lifed,  it  may  be  diflblved  either  in  pure  water, 
cr  that  of  Spa,'  in  the  proportion  of  half  an 
ounce  to  a  pint  of  the  folvent,  and  thus  a 
purgative  chalybeate  will  be  foilhed.  The 
Sedlitz  water  is  ai£b  an  adive  medicine  when 
employed  as  a  clyfter,  and  ilis  operation  may 
be  ftrengthened  by  an  additional  quantity  of 
the  ^t. 

A  fingle  dofe  of  half  a ,  pint  of  this  water 
will  contain,  according  to  Bergman's  analyiis, 
about  97  grains  of  foreign  contents,  of  which 
90  grains,  or  a  dram  and  a  half,  is  fulphat  of 
magnefia,  a  quantity  amply  fufficient  to  give 
very  ftrong  fenfible  properties.  It  may  be 
obferved,  that  HofTcnan,  like  all  the  authors 
who  are  not  quite  of  our  own  times^  recom- 
mends a  much  larger  bulk  of  water  for  a  fingle 
dofe,  than  we  are .  now  in  the  habit  of  em- 
ploying. Few  patients  would  now  be  willing 
to  take  at  once  a  pint  or  quart  of  any  water, 
and  the  cffcd  on  the  bowels  will  certainly  be 
as  well  fecured,  if  it  be  taken  in  a  fmaller 
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quantity,  and  at  two  or  three  draughts,  with 
a  Ihort  interval  ititerpofed  between  each. 

Hoffman  judicioufly  recommends,  during 
a  long  courfe  of  this  water,  that  its  life  fhould 
now  and  then  be  interrupted  for  a  day  or  two. 
It  is  like  wife  a  great  advantage  attending  thefe 
natural  faline  purgatives,  that  little  or  tA 
other  medicine  is  required  whilfl  thefe  arc 
ufed :  but  great  attention  is  always  to  be 
paid  to  diet,  exercife,  and  the  ftate  of  the 
mind,  fo  that  the  patient  fhould  always  avoid 
heavy  indigeftible  food,  (hould  be  kept  free 
from  anxiety  and  care,  and  (hould  make  it 
a  conftant  part  of  his  daily  occupation  to 
ftrengthen  his  body  by  moderate  and  prudent 
exercife.* 

*  Being  of  opiulon  that  the  Sedlitz  water,  from  its  contentSt 
and  the  opetation  which  it  produces  on  the  human  body,  is  Wfell 
calculated  to  remove  many  diforders  to  which  the  people  of  this 
country  are  fubje^,  as  well  as  thofe  wlio  have  returned  from  a 
long  rcfidenc^e  in  warm  climates,  I  recommended  to  Mr.  Paal  to 
prepare  an  artificial  Sedlitz  Water,  and  to  cover  its  bitter  tafte 
by  impregnating  it  (Irongly  with  carbonic  acid;  I  have  found  it  to 
anfwer  every  expectation  as  an  habitual  laxative,  capable  of 
removing  hepatic  and  other  rifceral  obftraftions,  and  incrcafing 
tlic  natural  and  healthy  lecretions  when  deficient  in  quality  or 
quantity.  The  proportion  of  fulphated  mtigncfia,  is  two  drams 
to  halt  a  pint ;  the  proper  dofe  to  be  taken  before  breakfaft,  is 
from  half  a  pint  to  a  pint  of  the  artificial  Sedlitz  water,  to  be 
varied  according  to  its  effedls.  The  ufe  of  this  artificial  trtter 
in  India,  might  fufpend  the  progrels  of  liver  complaints,  until  a 
more  pcrfefl  rccorery  can  bfc  cffeded  by  a  change  of  climate. 
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EPSOM  WATER. 

This  water^  though  now  fcarcely  at  all  eni'^ 
ployed  in  medicine,  deferves  fome  notice,  as 
being  one  of  the  firft  of  the  faline  purgative 
i^rings  that  was  brought  into  i^e^  and  becaufe 
the  fait  to  which  it  owes  this  property  was 
long  prepared  from  the  water,  and  known  all 
over  Europe  as  a  peculiar  faline  fubftance, 
called  Epfom  fait.  It  has  now  partly  loft  this 
diftinguiihing  name,  and  is  better  known  to 
the  chemift  as  vitriolated  or  fulphated  mag- 
neiia ;  though  as  a  medicine  it  ftill  retains 
exclulively  the  term  of  Bitter  Purging  Salt. 
This  fait,  which  is  fo  largely  employed  me-^ 
dicinally,  is  now  prepared  from  fea  water, 
which  has  been  boiled  down,  to  procure  from  ' 
it  its  muriated  foda.  An  unq|yftallizable  brine 
remains,  which  is  chiefly  muriated  magnefia, 
and  by  prefenting  to  it  the  fulphuric  acid, 
under  any  form  of  combination,  the  fulphat 
of  magnefia  is  readily  procured. 

The  fpring  that  yields  this  faline  water  is 
iituated  about  half  a  mile  from  Epfom,  a 
confiderable  market  town  in  the  county  of 
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Surrey,  about  fixteen  miies  fouth  of  London^ 
adjoining  to  a  range  of  chalk  hills  of  great 
extent,  covered  with  a  remarkably  fine  (hort 
turf,  and  forming  excellent  downs  for  the 
breeding  of  iheep. 

The  Epfom  water  is  tranfparent  and  co- 
lourlefs,  and  at  firft  appeafs  fcarcely  fapid^ 
but  on  examination  it  is  found  to  leave  a 
decidedly  bitter  and  faltifh  tafte  on  the  tongue. 
It  does  not  change  materially  by  mere  ex- 
pofure  to  the  air,  which  fhews  the  fixity  of 
that  which  gives  its  peculiar  fenfible  property ; 
it  keeps  well  for  fome  months,  when  corked 
up  in  clean  vefTels,  but  if  carelefsly  kept,  it 
will  foon  putrify.  With  re-agents  it  fhews  the 
following  appearances  {a). 

Syrup  of  violets  is  foon  changed  green, 
owing  probably  to  carbonated  lime,  or  efpe- 
eially  carbonate4|pagnena. 

The  nitrats  of  lead  and  filver  are  rendered 
white  and  opake,  and  the  nitrat  of  mercury 
of  a  deep  yellow  colour.  , 

The  fulphuric  acid  difengages  a  few  bub- 
bles of  air,  but  not  in  any  confiderable  quan- 

(aj  Sec  Lucas,  rol.  i.    and  Munro's  Trcatifc  of  Minera 

Waters. 
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tityi.  Cauftic  ammonia  precipitates  a  white 
fiaky  earth,  which  is  magnefia. 

The  Epfom  water  hak  not  been  analyfed 
with  any  confiderable  accuracy,  but  we  can 
eafily  determine  which  are  the  moft  important 
ingredients.  Epfom  water,  evaporated  to 
drynefs,  leaves  a  refiduUln,  the  quantity  of 
which  has  been  eftimated  very  differently* 
Some  msdke  an  ounce  and  a  half  in  the 
gallon,  others  only  an  ounce ;  and  Dr.  Lucas 
only  five  drams  and  one  fcruple.  This  refult 
feems  better  to  agree  with  the  fmall  degree,  of 
iapidity  of  the  water  when  firft  taken.  Of 
the  total  refiduum,  by  far  the  greater  part, 
about  four  or  five-fixths,  is  fulphated  mag- 
nefia, mixed  with  a  very  few  muriats,  fuch 
as  that  of  lime,  and  probably  magnefia,  which 
render  it  very  deliquefcent,  and  increafe  the 
bitternefs  of  tafte,  till  pu^ed  by  repeated 
cryftallizations.  About  a  fixtn  of  the  refiduum 
is  infoluble  in  a  moderate  quantity  of  cold 
water,  and  is  probably  felenite  mixed  with  .a 
little  carbonat  of  lime.  There  is  nothing  ful- 
phureous  or  metallic  ever  found  in  this  Spring. 

Haifa  pint  therefore  of  Epfom  water  will, 
according  to  the  loweft  calculation,  contain 
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lefs  than  a  feruple  of  the  Epfom  fait,  and  ac« 
cording  to  the  highe%(  about  double  that 
quantity.  On  that  account,  the  water  muft 
be  taken  very  largely,  fo  that  to  produce  the 
full  purgative  efied:,  the  patient  muft  take 
from  two  to  three  pints,  the  one  fucceeding 
the  other,  in  a  fhort  length  of  time.  It  ope-* 
rates  in  a  mild  efficacious  manner  in  this  dofe, 
but  in  a  fmaller,  it  rather  determines  to  the 
kidnies. 

With  refpefk  to  the  difeafcs  to  which  it  is 
applicable,  they  are  precifely  thofe  for  which 
Huffman  recommends  the  Sedlitz  water.  It 
fbould  be  remembered,  however,  that  the 
latter  is  much  flronger  of  the  vitriolated  mag- 
uefia,  a  circumftance  of  fome  confequence  in 
a  water  where  the  bulk  of  the  requifite  dofc 
is  always  more  than  can  be  well  borne  by 
delicate  ftomachqft 

There  are  many  other  of  the  fimple  faline 
fprings  that  might  be  enumerated,  all  of  which 
agree  with  that  of  Epfom,  in  containing  for 
their  moft  aftive  ingredient,  and  the  only  one 
that  can  be,  at  all  confidered  as  a  medicine,  a 
notable  proportion  of  fome  purging  fait.  This, 
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for  the  moft  part,  is  cither  Epfom  fait  or 
Glauber^s  fait,  or  o^n  a  mixture  of  both. 
The  neighbourhood  of  this  metropolis  fur- 
nifhes  many  examples  of  fuch  waters,  among 
which  may  be  particularly  mentioned,  the 
purging  fait  fprings  of  Adon,  of  Kilburne, 
of  Bagnigge  Wells,  and  of  the  Dog  and 
Duck,  in  St.  George's  Fields,  which  laft  has 
acquired  fome  reputation  from  the  recom- 
mendation of  Dr.  Fothergill.  None  of  thefe 
however  are  fufficiently  faline  to  be  cenain 
in  their  operation  on  the  bowels,  except  they 
are  taken  in  exccffively  large  quantities.  If  is 
therefore  a  common  cuftom  to  quicken  their 
operation  by  the  addition  of  fome  of  the 
fame  fait  as  that  which  gives  them  their  pur- 
gative quality,  which  is  certainly  a  judicious 
practice;  but  by  this  means  they  are  rendered 
fo  fimilar  to  an  artificial  fdQtion  of  vitriolated 
foda  or  magnefia  in  common  water,  that  they 
lofe  all  pretenfions  to  be  coniidered  as  natural 
medicated  waters. 

Adjoining  to  feveral  of  thefe  faline  waters, 
are  often  found  fimple  chalybeate  fprings, 
where  the  oxyd  of  iron  is  held  in  folution  by 
carbonic  acid ;  and  thefe  generally  contain  a 
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Inuch  Icfs  quantity  of  faline  contents  than 
the  others.  None  however  of  the  fimple 
faline  fprings  in  this  kingdom  are  much  re-* 
forted  to,  their  place  being  fupplied  either  by 
the  faline  chalybeate  of  Cheltenham,  or  the 
waters  of  the  ocean,  which  laft  muft  be  added 
to  the  lift  of  fimple  faline  purging  waters^ 
and  requires  fome  particular  notice.* 

^  The  Kilbuns  Well  Is  (Ituated  at  the  fouth  weftern  e)ctremity 
of  the  Parifh  of  Hampftead,  aboul  two  miles  frdb  Tyburn 
Turnpike,  in  the  road  leading  from  thehce  to  Edgware ;  the 
refult  of  a  very  accurate  analyfis  of  it  is  given  by  Mr.  Blifs,  of 
Hampftead  (to  whom  I  afterwards  refer  on  the  fubj<^<Sl  of 
Hampftead  waters).    The  refult  of  his  ahalyfis  iis  as  follows  : 

Oxyd  of  iron  not  appreciable 

Grains. 

Carbonate  of  lime 8     Vi?^ 

of  Magnefja  -    -    -    -  lo    ^'^ 

Extraftive  matter    -----     3 

Muriate  of  Magneiia    -    -    -    -  33  * 

of  Lime 14    -jVj 

— ofS^ila 18 

Sulphate  of  Soda      -    -    *    -     117     i\^ 

ofMagnefia    -    -    -     265 

— — ^-  of  Lime      -    -    -    -      42 
Infoluble  matter  ----.-  1     ,\y\ 

5>3    Tw 


Gafeous  Contents.  Cubic  Inches 

Of  Carbonic  Acid  Gas    .-•18       o 
OfCommon  Air  of  ordinary  purity   5,     5 

«3f    5 
0.2 
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SEA  WATER. 

Among  thofe  natural  watcrt  that  are  {im- 
ply faline,  that  contain  no  unufual  quantity  of 
gafeous  bodies,  and  the  compofition  of  which 
is  not  doubtful,  the  waters  of  the  ocean,  for 
the  immenfe  fupply  and  degree  of  faline  im- 
pregnation, hold  a  very  coniplcuous  place. 

Sea  water  is  by  far  the  flrongeft  in  faline 
matter  of  all  the  natural  waters  which  are 
ufed  medicinally,  and  indeed  of  all  the  waters 
that  we  are  acquainted  with,  certain  brine 
fprings  and  fait  lakes  excepted,  which  laft  are 
only  cmjJoyed  for  the  purpofe  of  extradiing 
their  contents. 

The  water  of  the  £ea,  as  it  wafhes  the 
fliores  of  our  ifland,  is  a  very  heterogeneous 
compound,  containing  a  comiderable  quantity 
of  faline  fubftances,  and  holding  fufpended 
an  infinite  number  of  minute  animal  and 
vegetable  particles,  compofed  of  all  the  variety 
of  marine  productions  that  people  this  ele- 
ment. 

Sea  wato*,  taken  up  near  a  rocky  or  clean 
fandy  coaft,  or  at  a  confiderable  diftance  from 
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ihore,  has  tlie  following  properties :  it  is  quite 
clear  and  colourleis  in  appearance,  void  of 
fmell,  and  (hews  no  marks  of  any  unufual 
quantity  of  air  of  any  kind.  To  the  tafte  it 
is  highly  Mt^  and  at  the  fame  time  naufeous 
and  very  bitter.  By  keeping,  it  grows  highly 
•Senfiye,  owing,  doubtlefs,  to  the  putrefac- 
tion of  the  animal  and  vegetable  matters  which 
it  holds  in  folution  {  for  thefe,  like  all  marine 
produ^ons,  are  extremely  prone  to  fponta- 
neous  alteration,  the  fait  with  which  they 
are  furrounded  not  being  Sufficient  in  quantity 
to  prove  at  all  antifeptic. 

The  temperature  of  the  fca,  though  it  va- 
ries confiderably  in  different  feafons,  is  how- 
ever, on  the  whole,  much  more  uniform  than 
that  of  any  inland  water  that  is  ever  expofed 
to  the  atmofphere,  and  which  is  not  a  thermal 
fpring,  po(&ffing  in  itfelf  a  fource  of  caloric, 
owing  to  caufes  conftantly  operating,  the 
nature  of  which  is  intirely  unknown  to  us. 
The  vaft  body  of  water  in  tbe  fea,  and  the 
perpetual  agitation  to  which  it  is  expofed,  ren- 
der it  leis  liable  to  be  Si&Gted  by  external 
changes  of  temperature;  and  this  is  particularly 
the  cafe  at  a  confiderable  depth  below  the 
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furfacc.  At  its  upper  part,  however,  it  pofleflcg 
ah  extenfive  range  of  temperature  in  dif- 
ferent times  of  the  year ;  and  it  is  only  this 
part  which  is  ever  employed  for  bathing  or 
drinking.  On  the  fhoris  of  England,  the  fur- 
face  of  the  fea  is  feldom,  in  the  fevcreft  wea^ 
ther  lower  in  temperature  that  40**^  or  higher 
in  the  hotteft  fummer  than  65®,  whereasr  the 
heat  of  rivers,  efpecially  when  Ihallow  knd 
their- current  flow,  rifes  higher  and  finks  lower 
than  each  of  thefe  points. 

It  is  found  by  accurate  experiments  often 
repeated,  that  the  proportion  of  fait  in  fea 
water  varies  confiderably  at  different  depths 
and  different  latitudes.  In  general,  the  water 
at  the  tropics  is  falter  than  at  the  poles,  and 
the  furface  lefs  fait  than  at  a  confiderable 
depth.  The  quantity  of  fait  is  about  from 
To  to  To  of  the  weight  of  T:he  water,  and 
in  fome  inland  feas,  efpecially  the  Baltic,  it  is 
lefs.  The  water  of  our  own  coafts  may  be 
reckoned,  at  an  average,  as  containing  ^  of 
its  weight  of  fait. 

The  chemical  compofition  of  fea  water,  as 
far  as  regards  the  nature  of  its  falts,  and  the 
proportion  which  they  bear  to  each  other. 


jnay  be  coniidercd  as  nearly  the  fame  in  all 
places;  in  freedom  from  accidental  extrane* 
.ous  matter,  efpecialjy  animal  tnd  vegetable 
fubftances,  the  deeper,  water  is  in  general  the 
|iurer.  The  compofition  of  fea  water  is  very 
accurately  given  by  Bergman;  that  which  this 
excellent  chemift:  analyfed,  was  taken  up  at 
60  fathoms  ISieneath  the  furface,  about  the 
latitude  of  the  Canaries  (a).  This  water  had 
no  fmell,  and  its  tafte,  though  intenfely  fait, 
was  jiot  fo  naufeous  as  water  which  is  taken 
60m  the  furface.  Its  fpecific  gravity  was 
1.0289. 

■ 

Paper^^inged  with  Brazil  wood,  was  ren- 
dered a  little  blue,  ^id  litmus  paper  had  its 
blue  colour  a  little  heightened  by  the  water, 
indicating  the  prefence  of  a  carbonated  earth, 
which  in  this  cafe  was  magnefia.  The  oxalic 
acid  immediately  indicated  lime;  a  fixed  al- 
kali precipitated  a  white  earth  which  was 
magnefia,  and  muriated  barytes  (hewed  the 
fulphuric  acid.  Pruffian  alkali  gave  no  indi- 
cations of  any  metal.  * 

(a)  It  was  fent  by  the  celebrated  Dr.  Sparrman,  who  ac- 
companied the  Forfters  and  Captain  Cook  in  their  voyage  to  th^ 
Southern  Ocean.     See  Bergman* t  BJkyfj  toI.  i  . 


^ 


A  quantity  of  this  water,  evaporated  to  dry- 
ness, yielded  a  faline  mafs,  of  which  part  was 
foluble  in  alcohol,  part  was  infoluble  in  a 
moderate  quantity  of  water,  and  the  reft  was 
not  more  foluble  in  hot  than  cold  watet^* 
By  further  examination,  three  diftini^  falts 
were  found,  which,  when  reduced  to  Engliih 
weights  and  mcafures,  were  in^he  following 
j)roportion:— An  Englifli  wine  pint  of  18.875 
cubic  inches  contained 

grains. 
Ofmuriatedfoda,  or  common  fait  241 
Of  muriated  magnefia    -    -    -      6$.^ 
Of  fulphated  lime,  about      -    -        8. 


I   _« 


,  *  3»4-5 

Total  3147  grains  of  folid  contents,  befldes 
a  very  minute  portion  of  carbonated  magnelia, 
feparated  during  the  evaporation,  and  too  fmall 
to  be  worth  noticing. 

It  is  to  be  remarked,  that  by  this  analyfis, 
no  vitriolated  magnefia  is  found,  to  exift  in 
fca  water  in  Its  natural  ftate,  though  this  fait 
is  largely  procured  from  the  uncryftallizable 
part  of  fea  brine  after  the  muriated  fbda  is  ex-* 
traced  from  it;  but  the  Epfom  fait  is  formed 
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from  the  muriatcd  magnefia,  as  hais  been  al^ 
ready  mentioned,  by  adding  the  iulphiiKe 
acid  in  fome  form  or  other,  generally  as  fu3U 
phat  of  iron.  It  is  the  muriated  magnetk 
which  gives  the  bitter  tafte  to  fea  water,  and 
probably  ofTifts  much  in  its  operation  upon  the 
human  body.^ 

The  foregcnng  refults  will  give  a  proportion 
of  I  of  falme  conteOK  to  about  23!  of  water^ 
but  on  our  fhores,  it  is  not  greater  than  1  of 
fait  to  about  30  of  water,  and  therefore  the 
quantities  mud  be  reduced  to  this  ratio.  Sea 
water  on  the  Britifli  coaft  may  therefore  be 
calculated  to  contain  in  the  wine  pint, 

grains. 
Of  muriated  foda      -     *i  86.5 
Of  muriated  magnefia       51 . 
Of  felenite    ...    -    6. 


243-5 
Total  ^43^  grains,  or  half  an  ounce,  and 
three  grains  and  a  half  of  faline  contents. 

Among  the  fenfible  effeds  that  fucceed  a 
moderate  dofe  of  fea-water,  may  be  paiw 
ticularly  mentioned  that  of  thirft.  It  ftU 
dom  excites  naufea  except  to  very  irritable 
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fiomaclis,  or  tothpfe  to  whom  thevtafte  ia 
pttmliarly  unpalatable.  In  the  quantity  of  a 
plot  it  generally  proves  purgative^  efyecially 
where  the  ilomach  has  not  been  long  ufed  to 
this  medicine.  It  is  a  valuable  property 
which  this  water  pofTeflfes  in  common  with 
the  other  bitter  faline  waters^  Jbat  it  may  be 
perfevered  in  for  a  confidera^  time,  and  a 
^^ily .  increafed  eracuatioii  from  the  bowek 
be  produced,  without  debilitating  the  flomach 
and  inteftines,  and  impairing  the  digeftive 
powers;  but  on  the  contrary,  the  appetite, 
fpirits,  and  general  health,  will  for  the  mod 
part  be  improved  by  a  moderate  courfe  of  fea 
waten 

The  diforders  for  which  the  internal  ufe  of 
fea  water  has  been  and  may  be  reforted  to, 
are,  in  general,  the  fame  for  which  all  the 
limple  faline  waters  may  be  ufed,  and  have 
been  already  enumerated.  However,  the 
internal  employment  of  fea  water  is  chiefly 
made  an  auxiliary  to  its  very  extenlive  exter^ 
nal  application.  The  fea  is  by  far  the  mod 
frequented  of  all  our  medicated  baths,  and 
this  cuftom  appears  to  be  fo  rapidly  on  the 
increafe,  that  there  is  fcarcely  a  fiihing  village 
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on  the  whole  extent  of  our  coad,  unprovided 
with  fome  accommodation  for  bathers;  and 
many  have  rifen  to  be  towns  of  confiderable 
extent  and  opulence,  from  the  fupport  which 
they  annual! jr ,  derive  from  their  numerous 
vifitors. 

As  the  fea  \»  a  cold  bath,  it  is  employed  in 
thofe  cafes  of  debility  unaccompanied  with 
general  inflammatory  fymptoms,  for  whicfc 
cold  bathing  has  been  always  found  beneficial. 

Sea  water,  from  the  quantity  of  its  faline 
contents,  certainly  poflefTes  confiderable  ftimu- 
Jant  powers,  which  it  particularly  exerts  when 
applied  either  to  an  ulcerated  inflamed  fur- 
face,  (efpecially  in  the  fuperficial  inflamma- 
tion of  cutaneous  eruptions)  or  to  the  found 
uninjured  Ikin,  where  it  is  aflifl:ed  by  warmth, 
by  mechanical  means,  fuch  as  dafhing  from  a 
confiderable  height,  or  where  the  body  is  long 
expofed  to  its  a^ion« 

A  very  large  proportion  of  the  patients 
who  refort  to  the  internal  ufe  of  fca  water, 
are  thofe  who  fufFer  under  various  forms  of 
fcrophulous  aflfeftion,  producing  fometimes 
hard  indolent  tumours  in  certain  glands,  eC- 
peci^Uy  thofe  of  the  necki  that  are  flow  in 
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lilceratingi  arid  almys  tedioos  in  their  cure ; 
at  other  times  a  deep^feated  inflammation, 
followed  by  caries  of  bone,  profufe  diicharge^ 
and  tedious  exfoliation ;  or  elfe  a  troublefome 
and  painful  ophthalmia ;  fo  often  charaderiflic 
of  this  diforder.  In  all  fuch  cafes,  the  inter- 
nal ufe  of  fea  vrater  is  almoft  intirely  con- 
fined to  thofe  periods  of  the''  difeafe  when 
tkere  is  no  general  fever  and  hedic  tendency, 
when  no  fymptoms  of  danger  are  prefent^ 
and  when  the  objedt  is  rather  to  prevent  a 
relapfe,  than  oppofe  any  prefent  difeafe.  The 
external  ufe  of  fea  water,  either  as  a  general 
cold  bath,  or  as  a  topical  application  to  indo- 
lent fwellings,  or  granulating  ulcers  where  the 
healing  procefs  has  commenced,  coincides 
pcrfedly  well  in  thefe  cafes  with  the  general 
intention.  The  peculiar  power  of  fea  water 
^nd  fea  fait,  as  a  diicutient,  employee^  either 
internally  or  externally  in  fcrophulous  habits, 
was  brought  confiderably  into  notice  by  Dn 
Ruflfel  {a),    and  fubfequent   experience   has 

(a)  See  *'  RuStl  on  the  Ufe  of  Sea  Water  la  the  Difeafes  of 

die  Glancb.    Loodon,  1 760." ^This  author  alfo  rbcommeods 

another  marine  preparation,  the  Sea- wrack,  {afga  vefieulofa)^ 
a  plant  very  common  on  all  our  fhores,  which  bears  a  number  of 
fdicles  that  are  filled  with  a  fait  liquor.    This  ▼cgctabloi  wbea 
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fully  proved  the  advantage  derived  £rom  this 
medicine  judicioufly  applied. 

Sea  water;  when  ufed  internally,  fhould  be 
taken  in  fuch  dofes  as  to  prove  moderately 
purgative,  the  increafe  of  this  evacuation  being 
the  peculiar  objedt  for  which  it  is  employed. 
About  a  pint  is  generdly  fufficienti  and  this 
ihould  be  taken  in  the  morning  at  two  dofes 
with  an  interval  of  about  half  an  hour  be- 
tween each.  It  is  feldom  neceflary  to  repeat 
the  dofe  at  any  other  time  of  the  day.  Hiis 
quantity  contains  half  an  ounce  of  purgative 
fait,  of  which  about  three-fourths  are  mu- 
riated  foda,  a  fait  which  we  know  is  highly 
capable  of  ftimulating  the  bowels,  though  we 
have  no  experiments  to  (hew  its  comparative 
efie&s  with  thofe  of  Glauber  or  Epfom  fait, 
vdiich  are  more  frequently  employed  in  me- 
dicine. 

There  is  very  little  danger  ever  to  be 
apprehended  from  an  e?cceflife  dofe  of  fea 

calcined  in  the  opes  air^  gives  a  black  refidue,  confiftiDg  of  the 
carbonaceous  part  of  the  plant  largely  mixed  with  fea  fait  and  a 
little  foda^  or,  in  (horty  it  is  a  kind  of  kelp.  This,  when  leri- 
gated.  Dr.  Ruflel  calls  ^$lflbte  itthkpt^  and  tS&cXH,  what  is  very 
probaUle,  that  it  is  fully  equal  in  properties  to  burnt  iponge. 
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water,  except  the  inconvenience  of  a  tempdtztf 
diarrhoea,  and  fometitnes  a  forenefs  at  the 
extremity  of  the  redum,  which  all  faline  pur- 
gatives are  now  and  then  apt  to  produce^ 

*  Indeed  the  enormous  quantities  of  Tea  water 
which  the  country  people  will  often  take 
when  they  can  make  a  fhort  viilt  to  the 
coaft,  amply  prove  the  fafety  of  this  natural 
medicine. 

It  IS  often  neceflary  to  perfevere  for  a  long 
time  in  the  ufe  of  the  fea  water,  and  it  is  a 
great  reconimcndation  to  it,  that  fuch  a  per- 
feverance  isr  fo  feldom  produdive-of  any  bad 
confequences  to  general  health.  Dn  Ruflei 
mentions  cafes  where  a  pint  of  this  water  has 
been  taken  daily  for  200  mornings,  without 
any  interruption »  which  produced  a  continued 
courfe  of  moderate  purging,  and  yet  the  ap* 
petite  continued  all  this  time  perfed:ly  good, 
and  the  health  improved. 

It  is  only  by  great  patience  and  perfeve- 
rance,  that  this  medicine  has  been  able  to  aflift 
fo  materially  in  performing  cures  in  fome  of 
the  mod  obftinate  diforders  that  are  at  all  to 
be  removed  by  the  healing  ai  t« 
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SELTZER  WATER. 

One  of  the  moil  celebrated  of  the  foreiga 
mineral  fprings  is  that  of  Seltzer,  in  the  village 
of  Nieder-Seltzer,  in  the  biflioprick  of  Triers. 
This  village  is  fituated  in  a  fine  woody  C0UQ7 
try  about  ten  miles  from  Frankfort,  and  thirty- 
fisc  from  Coblentz,  in  a  diflrid;  which  abounds 
with  valuable  mineral  fprings*  The  water  is 
brought  over  to  this  country  in  ftone  bottles 
clofely  corked  and  fealed,  containing  about 
three  pints  each,  and  when  Well  fecured,  it 
will  keep  unaltered  for  a  confiderable  length 
of  time. 

The  properties  and  analyfis  of  this  wattr 
have  been  fully  afcertained  by  Hoffman  (a), 
Bergman  {b)  and  others,  and  they  are  fuch  as 
to  render  it  very  interefting  to  the  chemifl:  and 
phyfician.  Seltzer  water  when  frefti  or  well 
preferved  is  perfedly  clear  and  pellucid,  and 
fparkles  much  when  poured  into  a  glafs.  To 
the  tongue  it  is  fomewhat  pungent,  but  much 

{a)  See  Hoffman  "De  dementis  c:  Tuibus  fontis  Sclterani/* 
in  vol.  V.  of  his  works. 

(h)  Bergman's  Eflays,  toI.  !• 
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Ids  fo  than  might  be  fuppofed  from  its  mere 
appearance,  and  has  a  gently  faline  and  de* 
cidedly  alkaline  tafl^,,  If  it  be  expefed  to  the 
9ur  for  about  a  day,  or  even  be  kept  in  veflels 
carelefsly  corked,  ic  intirely  lofes  its  pun* 
gency,  and  the  alkaline  Or  lixivious  flavour 
becomes  proportionably  ftronger. 

The  habitudes  of  this  water  with  different 
re-agents  are  ftrikingly  illuftrative  of  its  che- 
mical compofitioo. 

Tindure  of  litmus  grows  red  upon  the  ad^ 
dition  of  a  fmall  quantity  of  Seltzer  water,  but 
in  the  open  A:,  or  efpecially  when  the  mix- 
ture is  heated,  the  blue  colour  returns. 

Paper,  tinged  with  Brazil  wood,  becomes 
blue;  with  litmus  tindure,  becomes  more  blue ; 
and  with  turmeric,  is  a  little  changed  to  red  ; 
fyrup  of  violets  turns  green  ;  and  tindure  of 
rhubarb  red,  by  this  water ;  but  thefe  laft  tefb 
are  much  more  perceptible  when  the  quantity 
of  water  is  lefTened  by  evaporation,  Thefe 
iimultaneous  marks  of  both  an  acid  and  an 
alkali,  and  the  circumftance  of  the  former 
being  loft  by  gentle  heat,  clearly  indicate  that 
the  alkali  is  fuper-faturated  with  a  volatile 
acid,  which  muft  be  the  carbonic,  and  it  is  on 
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this  iacdDUnt  too  that  the  tafte  is  both  acidulous 
ahd  alkaline. 

Any  of  the  ftrong  acidi,  or  feveh  old  Rhe- 
nifh  wine,  (as  Hoffman  fays)  dropped  into 
frefh  Seltzer  water,  will  immediately  difengage 
copious  bubbles  of  gas,  which  is  almofl  pure 
carbonic  acid*  Nothing  metallic  is  difcover^ 
able  by  the  nice  tefts  of  galls,  or  Pruflian 
alkali. 

Cauftic  alkali  precipitates  carbonated  lime 
from  the  water.  This  it  does  by  becoming 
itfelf  carbonated  by  means  of  the  water ;  for 
when  a  mild  alkali  is  employed^  no  precipitate 
18  perceived,  as  none  of  the  exccfs  of  carbonic 
acid  which  holds  the  lime  fufpended,  is  driven 
off. 

The  oxalic  acid  jQiews  the  prefence  of  lime ; 
the  nitrat  of  filver  tftat  of  muriatic  fait. 

No  fulphuric  acid  is  difcoverable  by  the 
nicefl  tefts. 

When  this  water  is  heated  to  boiling,  a 
large  quantity  of  carbonic  acid  gas  is  expelled, 
amounting  to  about  60  per  cent,  of  the  bulk 
of  the,  water.  During  evaporation,  carbo- 
nated lime  and  carbonated  magnefia  are  de- 
pofited,  and  a  faline  mafs  remains.     This  u 
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ccHnmoa  fait,  with  a  fmail  admixture  of  car- 
bonated foda.  The  exa£fc  contents  of  this 
water,  given  by  Bergman,  and  brought  to  the 
proportion  of  an  Engliih  wine  pint,  are, 

grams* 
Of  carbonated  lime,  about  ...     3 

—  carbonated  magnefia     .  .  .  •     5 

—  carbonated  foda     4 

And  of  muriated  foda     •«..•••  1 7.5 
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Total,  29t  grains  of  folid  refiduum. 

The  quantity  of  gas  given  out,  is  by  far 
more  copious  than  any  that  has  been  hitherto 
mentioned,  being  60  cubic  inches  to  the 
hundred  of  water ;  or  upwards  of  1 7  cubic 
inches  to  the  wine  pint*  It  is  almoft  intirely 
pure  carbonic  acid  gas.     '*' 

Seltzer  water,  therefore,  is  a  faline  water 
flightly  alkaline,  highly  acidulated  with  car* 
bonic  acid,  containing  more  of  this  volatile 
principle  than  is  fufficient  to  faturate  the  alkali, 
and  the  earths  which  it  holds  in  folution ;  and 
hence  it  is  foqniewhat  acidulous  to  the  tafte, 
and  (hews  the  prefence  of  an  acid  by  chemical 
tefts,  notwithftanding  the  alkali,  which  is  alfo^ 
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and  at  the  fame  time  indicated  by  other  fe^ 
agents*  It  is  however  a  hard  water,  an4 
curdles  foap,  the  foda  not  being  in  fufficient 
quantity  to  prevent  this  efied.  This  water 
is  obferved  by  Hoffman,  to  become  not  only 
vapid,  but  putrefcent,  and  flrongly  fetid  in  a 
very  fliort  time  when  expofed  to  the  air.  Per- 
haps this  may  be  owing  to  a  fmall  quantity 
of  vegetable  extractive,  matter.  It  requires 
therefore  to  be  kept  clofely  corked,  and  the 
mouth  of  the  bottles  covered  with  a  cement, 
to  prevent  the  efcape  of  the  carbonic  acid,  for 
as  long  as  this  antifeptic  acid  remains,  the 
water  continues  perfedly  fweet. 

Seltzer  water  is  the  only  example  which 
we  poffefs  of  a  water,  faline,  alkaline,  and 
at  the  fame  time  highly  acidulated.  Mod  of 
the  other  ftrongly  carbonated  waters,  are  more 
or  lefs  chalybeate,  and  no  other  of  the  faline 
waters  contains  fo  much  carbonic  acid. 

The  effeds  qf  this  water,  when  drank  ia 
moderate  dofes,  are  to  raife  the  fpirits,  and 
increafe  the  appetite;  it  produces  no  parti- 
cular determination  to  the  bo welsv^  a&  its  faline 
contents  are  in  very  fmall  quantities^  but  it 
pretty  certainly  increafes  the  flow  of  urine. 

R  2 
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It  is  chiefly  to  the  ftrong  impregnation  with 
carbonic  acid,  and  to  the  fmall  proportion  of 
foda  which  it  contains,  that  we  are  to  look 
for  the  explanation  of  the  very  important 
benefit  which  is  derived  from  it  in  a  variety 
of  difeafes^ 

Few  mineral  waters  have  acquired  a  higher 
reputation  than  that  of  Seltzer,  and  we  may 
add,  that  few  defer ve  greater  confi deration 
from  the  real  medical  virtues  which  it  pofleflTcs, 
and  from  the  variety  of  diforders  to  which  it 
is  applicable,  Hoffman  has  fpoken  of  it  with 
the  higheft  commendation,  and  if  we  muft 
allow  fomething  for  the  natural  partiality 
which  a  Gernian  writer  muft  feel  for  his  own 
mineral  fprings,  we  muft  however  admit,  that 
the  greater  number  of  his  obfervations  on  this 
fubjedl,  have  been  amply  confirmed  by  later 
praditioners.  The  cafes  for  which  Seltzer 
water  may  be  ufed  with  an  undoubted  profped 
of  advantage,  feem  to  be  the  following :(«) 

(fl)  Sec  in  the  London  Medical  Obfei-valions ami Enqulrles^^^^, 
a  very  fenfiblc  paper  on  the  analyGs  and  virtues  of  Seltzer  water, 
by  the  late  Dr.  Brocklefby,  read  July,  1768.— The  chemical 
obfervations  of  that  period  arc  now  fupcrceded  by  the  more 
accurate  and  modern  inquiries ;  but  this  paper  contains  fopc 
tery  fatisfadory  and  interefting  cafes. 


It  is  particularly  fcrviccable  in  relieving 
fome  of  the  fyinptoms  that  indicate  a  morbid 
affedion  of  the  lungs ;  in  flow  hedic  fever, 
attended  w^ith  frequent  flufliing,  profufe  njght 
fweats,  conftant  cough,  and  fetid  purulent 
expedoration,  it  will  often,  in  a  high  de-. 
degree,  check  the  violence  of  perfpiration, 
diminifli  the  difcharge  from  the  lungs,  and 
corredt  its  fetor ;  and  under  the  operation 
of  this  medicine,  the  patient  will  for  a  time 
be  able  to  gain  quieter  nights,  and  more 
appetite.  This  excellent  property  of  allaying 
feverilh  irritation,  may  alfo  be  applied  in 
many  anomalous  cafes,  where  a  tendency  to . 
heiftic  fever  is  fufpeded. 

Another  clafs  of  diforders  for  which  this 
water  often  brings  confiderable  relief,  is  in 
thofe  exanthematous  eruptions  of  the  flcin, 
that  are  attended  with  general  irritation, 
which  were  formerly  afcribed  to  a  fcorbutic 
acrimony  of  the  humours.  Miliary  erup- 
tions, and  all  thofe  that  are  not  merely  local, 
and  with  which  the  ftomach  ftrongly  fympa- 
thizes,  often  give  way  to  the  ufe  of  this  water. 

From  the  nature  of  both  the  adlive  contents 
of  Seltzer  water,  the  foda,  and  carbonic  acid, 
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we  may  exped  great  benefit  from  its  ufe  In 
various  derangements  of  the  alimentary  canal ; 
and  accordingly  we  find  that  this  is  one  of 
the  mod  important  of  its  ufes.  Foulneft  of 
ftomach,  bilious  vomiting,  acidity  and  heart- 
burn, fpafmodic  pains  in  any  part  of  the  ali- 
mentary canal,  and  bloody  or  highly  offenfivc 
ftools,  are  the  fymptoms  for  which  this  medi- 
cine brings,  the  greateft  relief. 

On  account  of  the  property  of  this  natural 

water  in  relieving  fpafmodic  pains,  and  from 

its  rapid  determination  to  the  kidnies,  and, 

perhaps,  its  alkaline  contents,  it  has  been  fome- 

times  employed  with  great  advantage  in  dif- 

eafes  of  the  urinary  organs,  efpecially  thofe 

that  are  attended  with  the  formation  of  calculus. 

What  folvent  power  it  may  exercife  over  thefe 

concretions  is  not  yet  fully  determined ;  but 

it  is  certain  that  under  the  ufe  of  this  medicine, 

the  mucous,  fabulous,  and  often  purulent  dif- 

charge,  that  accompanies  the  urine,  is  rendered 

much  lefs  painful,  and  in  general,  micturition 

is  much  lefs  difficult,     A  large  proportion  of 

the  Seltzer  water,  either  genuine  or  artificial, 

that  is  confumed  in  this  country,  is  for  the 

relief  of  thefe  diforders.    Even  in  ^norrhoea. 
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either  iimple  or  venereal,  Hoffman  afTerts  that 
advantage  is  to  be  derived  from  thi$  medicine. 

In  hypochondriac  complaints,  and  thisir  at- 
tendant fymptoms,  efpecially  thofe  of  dyfpep- 
fia.  Seltzer  water  is  of  conftderable  iervice  in 
correding  the  flrong  tendency  to  fpafmodic 
pains  in  the  ftomach,  and  other  irregularities 
of  the  alimentary  canal.  A  judicious  ptadice 
is  here  recommended  by  Hoffvfizn^  which  ia 
for  the  patient  to  ufe  the  Sedlitz,  or  Caroline 
purgative  waters,  for  about  a  week,  and  then 
to  employ  the  Seltzer  waters  freely  for  a 
month  or  more ;  or  elfe  to  keep  the  bowels 
in  a  regular  ftate,  by  adding  to  the  dofe  of 
Seltzer  water,  every  fecond  or  third  day,  a 
fufficient  quantity  of  vitriolated  magnefia. 

Seltzer  water  mixes  well  with  milk,  and 
will  not  foon  coagulate  it.  This  mixture  is 
ftrongly  recommended  by  Hoffman  in  cafes  of 
he^c  fever  with  cxpedoration,  and  it  may 
alfo  be  foraetimes  advifeable  in  order  to  dilute 
the  water,  which  in  its  moft  adlive  ftate  proves 
too  powerful  for  very  irritable  habits. 

The  ufual  dofe  of  this  water  is  from  half  a 
pint  to  a  pint..  Haifa  pint  contains  2  grains 
of  mild  foda,  about  9  grains  of  common  falt» 
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ftnd  4  grains  of  carbonated  earths  for  its  folid 
conteats ;  and  for  the  gafcous,  about  8f  cubic 
inches,  or  more  than  a  quarter  of  a  pint  in 
bulk  of  pure  carbonic  acid. 

Seltzer  water  is  one  that  may  be  drank 
freely  in  moft  cafes,  and  fedms  to  require  lefs 
precaution  in  its  exhibition  than  mod  of  the 
other  mineral  waters,  whofe  fenfible  properties 
and  medicinal  powers  are  fo  confiderable. 
The  chief  precaution  ncceffary  durm^  its  ufc, 
is  to  prcferve  a  regular  (late  of  the  boweb« 
From  its  pleafant  tafte,  and  the  exhilarating 
efifefts  which  it  produces  on  the  fpirits,  it  is 
largely  ufed  at  table  ^s  a  common  drink  ia 
Germany  and  Holland  j  and  the  circumftance 
of  agreeable  flavour  is  no  fn^all  recommenda- 
tion with  patients,  who,  during  a  long  indif- 
pofition  and  irritability  of  ftomach,  have 
conceived  an  utter  averfion  to  any  of  the 
numerous  clafs  of  tonics  and  flimulaats,  .that 
Aand  on  the  lift  of  the  Materia  Medica. 
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OF  CHALYBEATE  WATERS. 

One  of  the  leading  diftinftions  among  mi« 
neral  waters,  with  every  writer  on  this  fubjeft, 
has  been  that  of  chalybeate  impregnation; 
and  very  juftly,  for  iron  is  the  only  metal 
which  is  ever  found  in  any  confiderable  num- 
ber of  fprings,  and  it  imparts  very  diflinguifh- 
able  fcnfible  properties  and  medicinal  virtues. 
Another  reafon  too  for  this  great  diftinftion 
of  the  chalybeate,  from  other  waters  is,  that 
the  operation  of  this  metal  may  in  general  be 
traced  out,  and  in  fome  degree  feparated  from 
that  of  the  other  bodies  with  which  it  may  be 
combined ;  and  from  the  aftivity  of  this 
medicine,  it  may  perhaps  become  a  queftion 
interefting  not  merely  the  chemift,  but  the 
pradical  phyfician,  to  afcertain  with  precifioa 
both  its  quantity  and  mode  of  combination  in 
thofe  chalybeate  fprings,  which  are  fo  largely 
employed  as  medicines. 
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TUNBRIDGE  WATER. 

This  mineral  fprlng  may  be  feleded  as  a 
good  example  of  a  very  numerous  dafs  of 
waters,  which  we  may  term  the  Jimplc  carbo^ 
natcd  cbalybeales^  or  thofe  that  differ  from 
common  fprings  in  no  other  refped):,  than  in 
containing  a  fmall  portion  of  iron,  held  in 
folution  intirely  by  a  fmall  quantity  of  this 
gafeous  acid,  which  is  not  fo  abundant  as  to 
render  the  water  bride  and  acidulous.  It 
is  merely  to  the  chalybeate  principle  and  its 
folvent,  that  fuch  mineral  fprings  owe  their 
medicinal  properties ;  thefe  are  however  very 
confiderable.  When  the  carbonic  acid  is  ia 
excefs,  it  forms  the  highly  carbonated  cbaly^ 
beatesy  fuch  as  the  Spaw  and  Pyrmont  waters^ 
which  will  be  feparately  confidered. 

The  moft  noted  of  the  fimple  chalybcates 
in  this  country,  and  efpecially  in  this  part  of 
the  kingdom,  is  that  of  Tunbridge  Wells,  a 
populous  village  fituated  in  a  fandy  valley  in 
the  county  of  Kent,  about  thitty-fix  miles 
South  of  London.  This  valley  is  furrounded 
by  hills  of  a  moderate  height,  compofed  chiefly 
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of  a  crumbling  ferruginous  fand  ftone,  natu- 
rally barren,  but  from  their  neighbourhood 
to  the  metropolis,  and  from  the  number  of 
opulent  inhabitants  that  refide  in  the  vicinity, 
they  now,  for  the  mod  part^  prelcnt  the  ap- 
pearance of  a  very  pleafant  and  well  culti- 
vated country. 

Tunbridge  contains  many  chalybeate  fprings, 
all  of  which  refemblc  each  other  very  clofely 
in  chemical  properties.  Two  of  thefc  arc 
chiefly  ufed,  which  yield  each  about  a  gallon 
in  a  minute,  and  therefore  aflford  an  abundant 
fupply  for  the  numerous  invalids  who  yearly 
refort  thither  {a). 

The  fource  of  thefe  fprings  is  probably  at 
a  confiderable  depth,  for  the  water  preferves 
very  conftantly  the  temperature  of  50®  at  all 
feafons,  and  experiences  very  little  change 
from  the  heat  of  the  external  atmofphere. 
When  not  much  ufed,  the  water  overflows 
the  (lone  bafon  into  which  it  rifes  and  forms 

(a)  For  the  chemical  part  of  this  fubjefl,  the  reader  is  referred 
to  a  fmall  pamphlet,  **  An  Analyfis  of  the  Medical  Waters  of 
*'  Tunbridge  Wells.— London,  1792."  This  contains  a  very 
judicious  feries  of  experiments,  made  by  Dr.  Eabington,  Lefturcr 
in  Chemidry  at  Guy's  Hofpital,  whofe  iidelicy  and  accuracy 
may  be  relied  on* 
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a  fmall  ftream,  the  track  of  which  is  marked 
by  an  ochery  depofition  {b). 

The  fenfible  properties  of  this  mineral 
water  as  it  is  firft  taken  up  by  the  refervoir, 
are  the  following :  it  is  quite  colourlefs,  clear, 
and  bright,  and  exhales  no  percepiible  fmell : 
it  does  not  fparkle  in  the  glafs,  but  flowly  fe- 
parates  a  few  bubbles,  which  adhere  to  the 
fides  of  the  vefTel,  in  fAmewhat  larger  quan* 
titles  than  common  fpring  water ;  to  the  tafte 
it  is  neither  acidulous  nor  faline,  but  (imply 
chalybeate  in  a  flight  degree,  and  is  by  no 
means  unpalatable. 

When  the  water  has  flood  for  fome  hours 
expofed  to  the  air,  the  fides  of  the  veflel  be- 
come covered  with  minute  bubbles,  the  liquid 
grows  turbid,  a  yellowifh  iridefcent  pellicle 
incrufts  the  furfacc  like  a  very  thin  fcum,  and 
in  twenty-four  hours  the  water  has  intirely 
loft  its  chalybeate  properties :  the  fame  effeft- 
takes  place  more  rapidly  when  the  water  is 
heated.  This  circumftance  fhews  that  all 
the  iron  is  fufpended  by  the  carbonic  acid 
alone. 

The  fpecific  gravity  of  the  frefh  water  is 

I.00I4. 

(i)  Lucas—Vol.  11. 
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The  chemical  analyfis  of  Tunbridge  water 
is  perfedly  fatisfaftory,  and  not  very  compli- 
cated. With  the  ufual  re-agents  the  following 
appearances  are  obferved : 

Tindture  of  litmus  is  almoft  inftantly 
changed  into  a  light  red  or  garnet  colour. 

Lime  water  is  rendered  immediately  tur- 
bid, though  in  a  flight  degree. 

Concentrated  vitriolic  acid  produces  no 
fenfible  difengagement  of  bubbles. 

Syrup  of  violets  on  ftanding  fome  hours 
becomes  of  a  lively  green. 

Infufion  of  galls  produces  a  fine  purple  in 
a  few  feconds;  and  pruffiated  lime  gives  a 
fine  blue,  both  of  which  colours  remain  for 
about  twenty-four  hours. 

Nitrated  filver  gives  an  immediate  precipi- 
tate, white  at  firft,  but  turning  blue  on  ex- 
pofure  to  light. 

Muriated  barytes  caufes  a  flight  cloudi- 
nefs. 

Oxalic  acid  produces  fcarcely  any  change. 

The  water  renders  a  folution  of  foap  in  a 
flight  degree  turbid,  but  does  not  properly 
curdle  It,  and  therefore  it  may  be  called  a  foft 
water. 
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On  boiling  Tunbrldgc  water  fot.  a  fcvr 
minutes^  it  becomes  turbid  throughout,  and 
when  filtered  9  leaves  an  oxyd  of  iron,  which 
when  dried  is  ftrongly  magnetical.  The  re- 
maining water  will  no  longer  difcolour  tindlure 
of  galls  or  prufliated  lime.  During  the  ebuU 
lition,  a  fmall  quantity  of  gas  b  given  out, 
which,  when  examined  in  proper  ve&Is,  is 
found  to  be  chiefly  carbonic  acid,  but  mixed 
with  a  fmall  portion  of  azotic  gas,  and  a  little 
oxygen.  The  remaining  water  evaporating 
to  drynefs,  yields  a  very  fmall  quantity  of 
foiid  refiduum. 

The  whole  contents  of  a  wine  gallon  of 
Tunbridge  water,  according  to  Dr.  Babing* 
ton's  analyfis,  are  th6  following : 

grs. 

Of  oxyd  of  iron   -    -  -  -  i. 

Of  common  fait   -    •  -  -  0.5 

Of  muriated  magnelia  -  -  2.25 

Of  felenite       ^    -    -  .  -  1.25 

5- 

cubic  iochet. 

Of  caibonic  acid  gas  -    -    -     lo«6 
Of  azotic  gas  -----       4. 
Of  common  air    -    -     -    -       ^-4 

16. 
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Total — ^five  grains  for  the  folid  contents, 
and  fixteen  cubic  inches  for  the  gafeous  (r). 

On  a  review  of  this  analyfis  of  Tunbridge 
fpring,  we  fliall  find  that  it  is  a  very  pure 
water,  as  to  the  quantity  of  folid  matter  3  and 
the  faline  contents,  (the  iron  excepted)  arc 
fuch  as  may  be  found  in  almofl  any  water  that 
is  ufed  as  a  common  drink.  It  is  only  as 
a  chalybeate,  and  in  the  quantity  of  carbonic 
acid,  that  it  differs  from  common  water.  Of 
this  acid,  it  contains  about  Vt  of  its  bulk,  a 
very  fmall  portion  compared  with  the  Seltzer 
or  Spa  waters,  but  enough  to  be  indicated 
by  chemical  tefts,  though  not  to  effervefce 
with  the  ftronger  acids,  and  to  give  any 
ftriking  properties  of  fmoll  and  tafte  {d). 

(c)  It  ihould  be  obferved,  however,  that  a  completely  accUi> 
rate  aDalyfis  would  fhew  fome  portion  of  a  carbonated  earth, 
to  account  for  the  change  of  colour  produced  by  the.  fyrup  of 
violets.  If  it  is  carbonated  lime,  it  will  at  firft  and  intirely 
feparate  by  the  fame  ebullition  which  procures  the  oxyd  of  iron^ 
and  mix  with  it  fo  as  to  be  undiflinguifliable  by  the  eye.  This 
minute  obfervation  might  appear  trifling  in  this  pUce,  if  it  did  not 
aiFe(5l  the  efUmate  of  the  quantity  of  iron,  which  it  is  rather  ia- 
terefting  to  afcertain  with  accuracy. 

(J)  This  confirms  an  obfervation  made  by  Kirwao,  in  his 
excellent  treatife  on  the  analysis  of  mineral  waters^  that  a  very 
fmall  quantity  of  carbonic  acid  may  be  indicated  by  the  tcA  of 
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The  qoanritj  of  iron,  crca  at  the  highefl: 
eftsm^tion,  is  ccruinlr  Terr  frcall ;  but  is 
more  than  fufficient  tc  give  the  ufual  changes 
of  colour  with  chemical  tefts,  the  very  de* 
tided  chalybeate  tafte,  and  (what  is  of  more 
confequence)  the  eSe^  which  this  metal  is 
known  to  produce  upon  the  human  body. 

The  operation  of  clialybeate  waters  in  the 
cure  of  difeafes,  is  a  fubjaSl  that  has  occupied 
much  of  the  attention  of  thofe  pra^cal 
writen,  who  have  taken  notice  of  this  im- 
portant clafs  of  natural  medicines.  Many 
have  attempted  to  introduce  a  good  deal  of 
reHnement  in  the  coniideration  of  this  fubje^^ 
and  have  endeavoured  to  lay  a  foundation  for 
diftindions  in  pradlice,  on  very  minute  che- 
mical differences.  We  may,  however,  with 
fome  degree  of  accuracy,  point  out  the  prin- 
cipal efiedts  which  the  chalybeate  principle 
alone,  in  the  (late  of  folution  in  which  it  is 
found  in  mineral  waters,  will  produce  on  the 

litmus,  when  this  acid  is  uncombined,  or  nearly  (b.  In  this 
water  there  is  fcarccly  any  other  fubilance  but  the  iron  and  a  mi- 
nute portion  of  a  carbonated  earth,  that  can  engage  the  carbonic 
;icid,  and  when  much  diluted,  thefe  fubftances  are  (b  cafily  folu- 
blc,  that  probably  the  greater  part  of  the  carbonic  acid  is  only 
wiited  with  the  water. 
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Various  fundions ;  and  any  difference  which 
may  arife  in  the  operation  of  the  different 
chalybeates  hitherto  known,   may  be  fairly- 
traced,  either  to  the  prefence  of  an  aftive 
neutral  fait,  a  large  excefs  of  acid,  efpecially 
the  carbonic,  or  to  an  increafe  of  temperature* 
In  taking  therefore  the  Tunbridge  water 
as  an  example  of  an  extremely  numerous  clafs 
of  natural  fprings^  the  fimple  chalybeates,  we 
find  the  effedls  which  it  produces  to  be  deci* 
dedly  of  the  flimulant  kind :  foon  after  taking 
a  moderate  dofe,  the  pulfe  is  raifed  in  flrength^ 
the  patient,  if  previoufly  chilly  and  pale,  feels 
a  degree  of  glow  occadoned  by  the  increafed 
circulation ;  and  by  perfevering  in  the  ufe  of 
the  water,    the  appetite   becomes   fomewhat 
increafed,  and  the  general   fpirits  improved, 
Thefe  effeas  are  much  more  ftrikipg  in  fome 
than  others,  and  though  it  is  the  irritable  and 
.  fanguine  habit  that  in  general  feels  them  the 
moft  powerfully,  no  certain  rule  of  cxpedation 
can  be  laid  down  previous  to  a  trial.    It  is  not 
uncommon^  however,  on  beginning  a  courfe 
of  thefe  waters,  for  the  patient  to  experience 
naufea,  vomiting,  and  pain  about  the  praecor- 
dia;  or  elfe  a  heavinefs  of  the  head,  flight 
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vertigo^  and  fei>fc  of  fulncfs  over  the  wfitolc 
body.  Sometimes  thefe  fymptoms  are  fo  con- 
ftant  as  to  foirbid  the  ufe  of  thefe  medicinal 
J^rings  J  but  in  general  they  are  only  very 
tranflent,  and  difappear  after  a  little  ufe^  and 
efpecially  when  an  increafe  in  any  of  the 
natural  excretions  is  eftablifhed.  The  fimple 
chalybeates  produce  no  certain  a£tion'  on  the 
bowels ;  when  thefe  are  foul  and  loaded  with 
bilious  fordes,  the  water  often  purges  pretty 
brifkly  at  firft,  but  this  operation  ceafes  when 
t&e  inteflines  are  reftored  to  their  natural  ftate* 
All  the  preparations  of  iron,  and  thefe  waters 
among  the  reft,  are  known  to  tinge  the  focces 
black,  a  circumftance  apparently  of  no  im- 
portance in  itfelf,  but  of  which  the  patient 
Ihould  be  apprized,  to  prevent  him  from  taking 
any  groundlefs  alarm.  A  long  ufe  of  chaly- 
beate waters  is  apt  to  bring  on  a  coftive  habit 
of  body,  unkfs  prevented  from  time  to  time 
by  proper  medicines*  The  fecretion  which 
thefe  mineral  waters  more  commonly  excite, 
is  that  of  urine,  and  is  generally  in  the  greateft 
quantity  where  they  agree  beft  with  the  habit 
of  the  patient.  Now  and  then  they  bring  on 
a  more  perfpirable  ihite  of  body,  efpecially 
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\irlierc  the  perfon  who  nfcs  them  is  in  a  fitti* 
ation  to  take  jnuch  and  regular  exercife. 

The  general  operation  of  tbefe  chalybeates 
is  therefore  to  increafe  the  power  of  the  fe- 
cretory  fyftcm,  in  a  gradual  uniform  manner, 
and  at  the  fame  time,  by  the  permanency  of 
their  ftimulus,  or  from  fome  other  caufe  with 
which  we  are  not  well  acquainted,  to  impart 
a  gentle  and  falutaty  increafe  to  the  body,  of 
ftrength,  tone,  nervous  energy,  and  general' 
vigour  of  all  the  fundions.  It  is  therefore 
chiefly  in  chronic  diforders,  in  thofe  that  arife 
from  flow  beginnings,  and  are  attended  with 
great  laxity  and  debility  of  the  folids^  but 
without  much  organic  difeafe,  that  thefe  wa-* 
lers  are  found  to  be  peculiarly  ufeful. 

Chalybeates  are  of  eminent  fervice  in  an 
impaired  or  capricious  appetite,  and  weaknefs 
of  the  aflSmilating  organs,  irregular  digeftion, 
flatulent  diftention  of  the  abdomen,  anxiety 
about  the  praecordia,  diflScult  refpiration  from 
fympathy  with  the  ftomach,  and  occafional 
Vomiting  of  vifcid  mucus. 

Thefe  mineral  waters  alfo  poflefs  a  very 
high  and  deferred  reputation  for  the  cure  of 
a  variety  of  complaints  incident  to  the  female 
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feZf  When  from  a  great  weaknefs  and  re* 
laxatlon  in  the  uterine  fyftem,  the  patient  is 
troubled  with  profufe  menorrhagia,  or  with 
fluor  albus,  diforders  that  are  always  the  caufe 
of  much  ill  health  and  fufTering,  fhe  will 
often  find  great  relief  in  a  water  fimilar  to 
that  of  Tunbridge ;  and  as  this  flate  of  local 
debility  is  a  very  frequent  caufe  of  abortion 
or  barrennefs,  thefe  mineral  fprings  have  often 
been  the  means  of  removing  fuch  unpleafant 
circumftances.  However,  with  regard  to  hse- 
morrhagy  from  the  uterus,  it  is  often  accom- 
panied with  a  good  deal  of  general  fever, 
pain  in  the  back  and  loins,  and  local  irrita- 
tion, where  every  internal  flimulant  medicine 
only  aggravates  the  diforder;  and  therefore 
the  ufe  of  chalybeate  waters  in  thefe  cafes 
requires  much  judgment  and  difcrimination. 

Another  difeafe  alfo,  intimately  conneded 
with  a  derangement  in  the  uterine  fyftem,  is 
chlorofis ;  and  if  we  were  to  point  out  one 
diforder  which  above  all  others  received  be- 
^nefit  from  thefe  mineral  fprings,  it  would 
probably  be  this;  and  accordingly  we  find 
in  thefe  watering  places,  a  large  proportion  of 
the  female  patients  to  be  fuch  who  are  fuf* 
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fering  under  this  obftrufl:ion*  The  great 
debility  attending  chlorofis,  the  difpofition  to 
a  cachedlic  ftate  of  body,  and  to  general 
dropfy,  would  ftrongly  indicate  this  form  of 
chalybeate,  whpfe  operation  is,  fo  much  to 
reftore  the  healthy  ftate  of  all  the  fccretions, 
and  along  with  it  to  invigorate  the  whole 
fyftem;  but  at  the  fame  time  the  feverifh 
irritation  which  always  fubfifts,  the  headach 
and  frequent  dyfpnoea,  might  feem  to  forbid 
its  ufe.  This  however  appears  a  ftriking  ex- 
ception  to  the  general  rules  for  treating  com- 
plaints attended  with  fever,  (ince  it  is  found 
that  chlorofis,  even  in  its  very  inveterate  ftate, 
where  not  adually  accompanied  with  the  in- 
flammatory fymptoms  that  precede  any  inter- 
nal fuppuration,  will  almoft  always  bear,  and 
be  the  better  for  every  kind  of  chalybeate 
medicine,  and  this  in  particular.  It  is  princi- 
pally however  to  chlorofis,  that  this  obferva- 
tion  applies,  for  in  the  inflammatory  ftage  of 
phthifis  pulmonalis,  and  moft  other  inflam- 
matory cafes,  thefe  chalybeate  waters  often 
prove  much  too  heating  and  ftimulant. 

On  beginning  a  courfe  of  thefe  waters,  it  is 
a  general  practice  to  premife  fome  evacuation, 


ekLer  a  gntSe  esKtic  wcere  the  fioci]iC& 
ficpu!)  or  wiui  u  btstcr,  toz^  fY^TJ€» 

of  cociiitqueccc   as    Tcry  goc<i   p7^E{undT«« 

and  to  preTent  that  diiguil  tor  sll  chaiTbette 
waten^  which  p^TLor^  are  api  to  ocoodve 
when  thcT  h^ic  not  at  hnl  met  vita  the 
6cfntd  {uzctih.  It  U  a!;b  a  commcn  and 
jodicicus  cuftcm,  where  the  water  is  aoc  €)f 
ideif  purgative,  to  intermit  its  ule  for  a  day 
or  two  after  it  has  been  regularly  taken  for  a 
week  or  ten  davs.  and  to  clear  the  bowels 
during  that  interval  by  fome  proper  aperient, 
or  elfc  to  add  a  fma:l  quantity  of  vitrioiated 
foda  or  magnella  to  the  water  every  two  or 
three  days,  and  thus  in  fad  convert  it  into  a 
purgative  chalybeate,  a  clais  of  waters  which 
will  be  afterwards  confidered.  To  perfons  of 
a  weak  irritable  ftomach,  and  efpecially  fe« 
males,  the  frefli  drawn  water  is  apt  to  prove 
too  cold  to  the  flomach,  and  to  occafion  a 
naufea  or  ficknefs,  which  always  defeats  the 
general  intention  of  the  medicine.  This  in- 
convenience is  eafily  prevented  by  giving  the 
water  a  tepid  warmtli,  and  to  do  this,  it  is  by 
far  the  heft  method  to  put  it  into  a  bottle 
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clofely  corked,  and  to  immerfe  the  whole  in 
hot  water,  for  by  this  means  but  little  of  the 
carbonic  acid  efcapes.  Where  the  chalybeate 
water  is  very  firong,  and  efpecially  contains  a 
large  excefs  of  carbonic  acid,  as  is  the  cafe 
with  the  Pyrmont  water,  it  will  bear  dilution 
with  boiling  water  fufiicient  to  bring  the 
whole  to  a  moderate  temperature;  but  with 
the  mild  weak  chalybeates,  fuch  as  that  of 
Tunbridge,  the  above  mentioned  method  of 
warming  it  is  by  far  the  beft. 

It  is  frequently  of  eminent  fervice  during: 
a  courfe  of  thefe  mineral  waters,  efpecially  ia 
chlorofis  and  other  obftruftions,  to  employ 
the  warm  bath  occafionally,  and  the  propriety 
of  this  pra<aice,  warmly  recommended  by 
Hoffman,  is  amply  proved  by  daily  experience. 

Such  are  the  general  indications  in  which 
chalybeate  waters  may  be  fafely  and  ufefully 
employed;  and,  as  powerful  tonics,  whofe 
effeft  is  general,  and  regularly  exerted,  they 
are  perhaps  fuperior  to  moft  of  the  other  me- 
dicines of  fimilar  operation ;  but  it  fhould  be 
remembered,  that  there  are  a  great  number  of 
morbid  caufes  that  induce  general  debility, 
which  this  clafs  of  remedies  is  intirely  un- 
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able  to  reach.  Such  for  inftance,  are  thofe 
of  derangement  in  the  whole  fiindtions  of 
the  alimentary  canal  that  are  produced  by 
fchirrus  of  any  important  organ,  or  any  flow 
iiippurating  abfccfs.  It  is  by  being  employed 
injudicioufly  in  fuch  cafes,  that  thefe  waters 
have  often  difappointed  the  fanguine  expec- 
tations that  have  been  held  out ;  and  thereby 
they  have  frequently  loft  much  of  the  regard 
to  wiiich  they  appear  to  be  really  intitled. 

The  prefcribed  method  of  ufing  the  Tun- 
bridge  water  is  judicious.  The  whole  of  the 
quantity  daily  ufed,  is  taken  at  two  or  three 
intervals,  beginning  at  about  eight  o'clock  in 
the  mornings  and  finifhing  about  noon.  The 
dofe  at  each  time  varies  from  about  one  to 
three  quarters  of  a  pint,  according  to  the  age, 
Tex,  and  general  conftitution  of  the  patient, 
and  efpecially  the  duration  of  the  courfe,  for 
it  is  found  that  thefe  waters  lofe  much  of  their 
effeft  by  long  habit ;  and  in  this  rcfpeft  they 
differ  much  from  the  faline  purgative  waters, 
for  the  latter  will  continue  to  produce  a  mo- 
derate evacuation  from  the  bowels  daily  for  a 
great  length  of  time  with  undiminifhed  eflScacy. 

A  fingle  dofe  of  half  a  pint  of  thefe  waters 
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will  contain,  according  to  the  analyfis  which 
wc  have  given,  tV  of  a  grain  of  oxyd  of  iron  ; 
about  7  of  a  grain  of  muriated  magnefia  and 
common  fait,  and  about  rr  of  a  grain  of  fe- 
lenite.  It  will  likewife  hold  in  folution  a 
quantity  of  carbonic  acid,  about  equal  in  bulk 
to  three  drams  of  water ;  and  •§■  of  a  cubic  inch 
of  air,  chiefly  azotic  gas.  Therefore,  fuppofing 
a  quart  of  the  water  to  be  the  daily  allowance, 
the  patient  will  have  taken  in  twenty-four 
hours  only  i  of  a  grain  of  oxyd  of  iron,  f  of  a 
grain  of  opening  falts,  f  of  a  grain  of  felenite, 
I  i  ounce  in  bulk,  or  three  table  fpoonsful  of 
carbonic  acid,  and  about  half  a  ipoonful  of 
azotic  gas ;  the  whole  united  with  two  pints 
of  water  at  the  temperature  of  50^ 

The  requifite  duration  of  a  courfe  of  a  cha^ 
lybeate  water  may  be  reckoned  about  from  one 
to  two  months.  If  it  does  not  difagree  with 
the  conftitution,  its  beneficial  effedts  in  improv- 
ing the  appetite  and  digeftive  powers  are  foon 
felt  ;'but  if  continued  much  longer  than  eight  or 
ten  weeks,  without  a  confiderable  intermiflion, 
the  ftimulant  eflfedt  gradually  wears  off,  and 
becomes  inadequate  to  complete  a  reftoration 
to  ftrength  and  vigour. 
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There  is  fcarcely  a  county  in  England  yAadi 
does  not  pofTefs  fome  chalybeate  water,  and 
by  far  the  moft  commonly  it  is  of  the  cb& 
which  I  have  denominated  the  fimple  carbo- 
nated chalybeate.  Thefe  are  often  very  pure 
waters  in  every  other  refpedl  j  and  fome  of 
Ahem,  fuch  as  the  Malvern  chalybeate,  and  one 
or  two  of  the  Harrogate  fpaw  waters,  are  re- 
markably (imple  in  their  compofition,  con- 
taining no  foreign  matters  but  oxyd  of  iron, 
carbonic  acid,  and  flight  traces  of  felenite.  A 
little  greater  variety  of  falts,  but  ftill  either  of 
a.  very  inaftive  kind,  or  in  very  minute  quan- 
tities, will  give  the  compofition  of  the  Tun- 
bridge  water,  and  of  a  great  number  of  chaly- 
beate fprings  about  this  metropolis,  fuch  as  that 
of  Hampftead^  Iflington,  and  the  like.  Thefe, 
aJong  with  many  others  fcattered  over  diffe- 
rent parts  of  the  kingdom,  appear  to  be  all 
full  as  flrongly  impregnated  with  iron  as  that 
of  Tunbridge,  which  has  been  given  as  a  ge- 
neral example  j  and  therefore,  whenever  they 
are  ufed,  the  fame  diredlions  and  obfervations 
will  apply  to  them  all.  It  is  merely  advan- 
tage of  fituation  or  accidental  caufes  that  have 
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givea  fome  of  thefc  a  fuperior  reputation  o'vet 
the  reft ;  and  where  this  is  owing  to  beauty  of 
fite  or  local  conveniences,  it  is  well  merited, 
as  thefe  circumftances  have  no  fmall  fhare  m 
the  general  plan  of  eure,  by  enabling  the  in-* 
valid  to  employ  daily  exercife^  and  giving  that 
xrrefiftible  charm  to  the  fpirits,  which  the 
fight  of  a  beautiful  or  romantic  country  almoft 
always  excites.  Some  fituations  arc  pecu- 
liarly favoured  by  the  pofleffion  of  more  than 
one  fpecies  of  minerd  water,  and  enjoy  the 
benefit  of  both  fulphureous  and  chalybeate 
fprings,  as  at  Harrogate;  of  purgative  and 
chalybeate  waters,  as  at  Scarborough;  and 
in  many  other  parts  of  the  lea  coaft.  J'he 
gradation  from  a  very  minute  impregnation 
of  faline  fubftances  in  thefe  waters,  to  one 
that  is  fufficient  to  give  very  fenfible  additional 
properties,  is  almoft  imperceptible,  for  the 
infinite  variety  that  nature  gives  to  thefe  pro* 
dudions,  renders  it  fcarcely  poflible  to  confine 
them  to  any  arrangement  fo  artificial  as  that 
of  medicinal  powers.  We  (hall  therefore 
at  once  proceed  to  the  moft  eminent  of  the 
bigblv  carbonated  cbalybeatesj  or  thofe  in  which 
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the  carbonic  acid  is  obvioufly  in  a  very  great 
cxcefs,  and  gives  very  ftrlking  properties.  * 

*  Since  the  pLh!ic?.t:cD  of  the  firfl  cdition  of  this  work, 

Mr.  Bllfs,  of  HA.Tiplle^J,  h^s  favoured  us  vith  a  very  judicious 

and  correcc  aisalyfis  of  a  carbonated  Chalybeate  long  celebrated 

at  Hampflead  $  his  experiments  are  well  cootrived,  and  executed 

with  grea  nicety.     The  following  are  the  foiid  contents  of  a 

wii:e  gallon  of  this  water : 

grains 
Of  oxyd  of  iron i  J^ 


Of  muriate  of  magncfia  ..........i  J^ 

Of  fulphate  of  lime ..2  -^ 

Of  muriate  of  foda,  nearly ...i 

Of  Clex  about ^^ 

Toul    6  .Vir 
And  the  gafeous  contents  of  a  gallon  are  as  follows : 

cubic  inches 
Of  carbonic  acid  gas io.i 

Of  an  air  fomewhat  Ids  pure  than  atmoipherical  90.9 

lOI 

If  therefore  the  Hampdead  water  be  not  afieded  by  raiiiy  it  is 
a  more  powerful  chalybeate  than  that  of  Tunbridge,  which 
containi  otdy  one  grain  of  oxyd  of  iron  in  a  gallon  of  the  water. 
Vide  Exfcrlments  and  Obfiri^aiicni  on  the  Medicinal  IVaters  vf 
Hampjlead  and  Kilhurn.  By  John  BTifj^  Member  of  the  Royal 
College  of  Surgeons  in  London^ 
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SPA  WATER. 

The  celebrated  waters  of  Spa  (which  in- 
deed have  given  a  generic  name^  though  im- 
properly, to  all  chalybeates)  differ  in  compo- 
fition  from  any  of  our  own  country,  chiefly 
in  containing  a  very  large  excefs  of  carbonic 
acid,  by  which  they  acquire  very  confiderable 
fenfible  properties,  and  probably  an  equal 
increafe  in  medical  virtues*  In  other  refpefts, 
however,  the  Spa  water  is  very  pure  and  free 
from  faline  contents  of  any  aflivity,  and  there- 
fore this  and  the  Pyrmont  water  may  be  con- 
lidered  as  the  beft  examples  which  we  poflefs 
of  the  highly  carbonated  chalybeate  waters.  Wc 
fhall  take  fome  notice  of  each. 

The  marquifate  of  Franchimont,  in  the 
principality  of  Liege,  {a)  contains  a  great  va- 
riety of  thefe  chalybeate  fprings,  fcattered  over 
a  pretty  extenfive  diftridt,  but  the  moft  fre- 
quented of  thefe  are  at  the  villages  of  Mal- 
mendy,  and  efpecially  Spa,  which  laft*  is  now 
become  a  confiderable  place,  owing  to  the  great 

(j)  LucaS)  Yoi.  I. 
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tefort  ot  invalids  and  ftrangers  of  every  dc* 
fcription.  The  medicated  fprings  of  this  dif-^ 
tricl  have  been  known  for  feveral  centuries, 
and  have  long  conflituted  much  of  its  natural 
riches.  The  whole  of  this  di(lrict»  as  Dr. 
Lucas  obferves,  is  compofed  of  rude  and  often 
uncultivated  mountains,  many  of  them^  how- 
ever, covered  with  woo^l,  and  often  wet  and 
boggy.  It  is  watered  by  the  noble  river 
Meufc ;  and  aflbrds  a  mod  agreeable  contrail 
to  the  flat  rich  plains  of  Flanders,  to  which 
it  is  immediately  contiguous.  The  country 
abounds  with  iron  ore,  which  is  wrought  in 
a  number  of  forges  and  fmelting  houfes  that 
are  fcattered  over  the  country. 

Of  the  number  of  fprings,  not  lefs  than 
fixteen,  which  are  enumerated  by  Lucas,  we 
fliall  only  feleft  the  Pouhon  fpring  within  the 
town  of  Spa,  as  this  is  by  far  the  moft  co* 
pious,  the  moft  frequented,  and  efpecialljr  that 
which  chiefly  fupplies  the  large  exportation 
which  is  made  of  this  water  for  foreign  con- 
fumption. 

The  Pouhon  is  a  large  flow  deep  fpring, 
which  arifcs  from  a  flaty  rock  in  the  centre  of 
the  village  of  Spa.     In  cold  dry  weather  it 
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appears  colourlefs,  and  perfedly  tranfpar6nt< 
When  firft  taken  out  of  the  well  it  fcarcely 
fparkles,  but  prefently  covera  the  infide  of 
the  glafs  with  fmall  air  bubbles^  which  it  alfo 
enaits  very  copicufly  when  Ihaken  br  poured 
from  one  glafs  to  another.  In  moift  weather 
the  water  of  the  furface  of  the  well  appears 
rather  turbid,  and  on  the  approach  of  rain^  a 
whiftling  or  humming  noife  is  heardy  which' 
the  country  people  call  the  mufic  of  the  fpring. 
This  water  has  an  agreeably  acidulous  tafte^ 
ijiixed  with  a  ftrong  imprefEon  of  a  chaly- 
beate, and  this  latter  remains  in  the  mouth 
for  a  confiderable  time.  The  fpecific  gravity, 
according  to  Bergam,  is  i.ooio. 

When  a  glafs  of  the  Pouhon  water  is  ex- 
pofed  to  a  warm  air,  it  foon  parts  with  a  num- 
ber of  air  bubbles,  throws  up  an  iridefcent 
pellicle  on  its  furface,  becomes  turbid  through^ 
out,  and  finally  lofes  intirely  its  acidulous 
chalybeate  tafte.  If  it  is  firft  corked,  and 
then  fet  in  a  warm  place,  it  prefently  caufcs 
the  cork  to  fly  out  with  an  cxplofive  noife. 

The  compofition  of  the  water  is  well  illuf* 
t rated  by  the  feveral  re- agents. 
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Tindlure  of  litmus  is  fllghtly  reddened,  but 
paper  tinged  with  this  colouring  liquor  is 
rather  rendered  of  a  deeper  blue  (6). 

The  concentrated  acids  caufe  a  confiderable 
ebullition  and  difcngagemcnt  of  gas,  and  the 
fame  effedl  is  alfo  produced  by  Rhenifh  wine* 

Syrup  of  violets  is  at  firft  fomewhat  red- 
dened, but  foon  becomes  green,  which  colour 
is  permanent. 

Tindlure  of  galls,  fumach,  and  other  vege^ 
table  aftringents,  foon  render  the  water  of  a 
deep  purple;  and  prufliated  alkali  gradually 
changes  it  to  a  blue* 

The  oxalic  acid  precipitates  lime,  though 
very  fparingly. 

Nitrated  filver  indicates  a  minute  portion  of 
the  muriatic  acid. 

Acetated  lead  gives  a  white  precipitate,  and 
corrofive  fublimate,  yellow. 

When  the  water  is  evaporated,  both  carbo- 
nated lime,  carbonated  magnefia,  and  oxyd  of 
iron,  are  feparated,  and  when  the  liquor  is 
much  reduced  in  bulk,  it  turns  turmeric  paper 
of  an  orange  brown. 

(If)  Bergman's  Eflays,  toI.  II. 
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The  above  appearances  indicate  the  pre- 
fcnce  of  carbonic  acid,  carbonated  earths,  and 
at  the  fame  time  a  fmall  portion  of  an  alkali  j 
and  they  likewife  fliew"  the  exiftence  of  iron, 
and  a  muriatic  fait. 

The  adtual  contents  of  a  wine  pint  of  Spa 
water,  as  afcertained  by  Bergman,  and  re- 
duced to  Englifh  meafure,  ^e  the  following : 

grains 
Ofoxydof  iron  -  -  -  .56 
Of  carbonated  lime  -  -  1.47 
Of  carbonated  magnefia  -  4.46 
Of  carbonated  foda  -  -  1.47 
Of  muriated  foda    -     -    -       .172 

MMHMlMMBa. 
8.132 

Total — ^about  eight  grains  of  folid  matter. 

The  gafeous  fluid  collected,  is  intirely  car- 
bonic acid,  and  amounts  to  about  45  per  cent, 
of  the  bulk  of  the  water,  making  12,79 
cubic  inches,  or  about  fix  ounces  and  a  half 
in  meafure,  in  every  wine  pint. 

Spa  water  therefore  appears  to  be  a  very 
ftrongly  acidulous  chalybeate  water,  contain- 
ing more  iron,  and  efpecially  more  carbonic 
acid  than  any  that  we  have  hitherto  mca- 
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tioned.  With  regard  to  the  other  foreiga 
contents,  they  are  all  of  a  very  ina^ive  kuid^ 
except  the  foda,  but  the  quantity  of  this  is 
very  fmall ;  enough,  however,  probably  to 
counteradl  much  of  the  hardnefs  that  the 
earthy  falts  would  give,  and  to  enable  the 
water  to  mix  very  uniformly  with  milk  and 
With  foap,  without  much  curdling.  The  foda 
and  alkaline  earths  will  both  unite  in  giving 
antacid  properties  to  the  water,  after  the 
carbonic  acid  has  been  expelled  by  the  heat 
of  the  flomach ;  and  this  may  be  one  caufe 
why  its  cfFeds  on  the  alimentary  cans^l  are, 
as  we  fhall  fee,  very  uncertain. 

It  is  a  very  valuable  property  of  the  Pouhon 
fpring,  that  its  water,  when  inclofed  in  bottles 
well  corked  and  covered  with  cement,  will 
preferve  its  original  ftate  nearly  unaltered, 
even  for  two  years,  {c) 

All  the  Spa  waters  are  fatal  to  frogs,  infeds, 
and  fmall  liihes,  an  efFe<5):  intirely  depending 
on  the  carbonic  acid,  and  always  indicating  a 
confiderable  quantity  of  this  gas,  which  is  fo 
noxious  to  refpiration. 

(f)  Rutty's  SynopGs  of  mineral  ivatersi  page  318. 
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The  fenfi^le  efieds  produced^  by  this  water, 
are  flill  more  decidedly  ftimulant  than  thoTe  of 
Tunbridge  or  the  other  mild  chalybeates,  aii4 
the  operation  of  the  carbonic  acid  may  in  (bme 
degree  be  diftinguiihed  from  that  of  the  other 
principles.  It  has  been  already  mentioned^r 
that  it  appears  to  be  the  effe^  of  every  water, 
even  the  pureft,  to  occafidn  in  certain  habitSt 
efpecially  the  debilitated,  fome  degree  of  ver- 
tigo and  determination  to  the  head  when  firft 
drank;  but  the  Spa,  Pyrmont,  and  Sekzer 
W4ter«,  pofle&  this  property  in  a  very  remark, 
able  degree,  and  when  taken  in  a  full  draught, 
particularly  in  hot  weather,  or  upon  an.  empty 
ilomach,  they  produce  a  fwimming  in  the 
head,  and  a  degree  of  intoxication,  that  fome* 
times  continues  for  half  an  hour,  and  is  very 
iimilar  to  that  which  arifes  from  fpirituous 
liquors,  though  without  leaving  the  fame 
debility.  This  kind  of  intoxication,  as  Dr. 
Rutty  obfierves,  is  more  remarkable  in  the 
Geronfterre  water  at  l^a,  which  contains  a 
ilight  fulpbttreous  impregnation  when  firft 
drawn,  fo  as  fenfibly  to  afied:  the  nofe. 

With  regard  to  the  operation  of  thefe  chaly- 
beates^  upgn  the  fecretions  and  excretions^ 

T  2 
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what  has  hecn  faid  of  the  preceding  article  will 
tipply  very  exadW^r  to  thefe.  By  their  genend 
iftimulant  powers,  and  perhaps  from  the  mere 
bulk  of  water,  they  fdmetimes  prbmote  every 
Tccretion,  and  even  adk  powerfully  on  the 
bowels )  but  their  moft  i*egular  determination 
is  to  the  kidnies  and  the  fkin,  and  fpmetimes; 
contrary  to  what  is  obferved  of  moft  medi^ 
<nnes,  they  at  the  fi^mc  time  promote  ev«y 
fecretion.'    . 

• .  Spa  water  is  obferved  to  quench  thirft  more 
than  common  water^  efpecially  in  flight  febrile 
complaints,  attended  with  a  foul  dry  ftate  of 
the  tongue  and  throat,  and  may  he  ufed  in 
thefe  cafes  in  the  fame  manner  as  the  Seltzer 
water,  though  with  more  caution,  as  from 
its  chalybeate  property  it  is  more  (timulating. 
Ulci^rs  in  the  throat,  and  a  relaxed  ftate  of 
the  fauces,  are  much  relieved  by  this  appliv 
cation. 

Thefe  acidulous  chalybeates  apjpear  to  be 
particularly  well  calculated  to  afford  relief  in 
acrid  difcharges  from  the  urinary  paflages, 
whether  owing  to  ulceration  of  the  kidnies  or 
concretions  in  the  bladder ;  and  by  alleviating 
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Uie  esQcemferpdin  of  thefe  diforders^  thcf.  ihas- 
terialiy  contribute  to  the  reftoratioa  of  .the 
healthy  liindions.  {d)  .  ' '    ^   .: 

All  that  has  been  laid  under  the  preceding 
irticle,  coticer-ning  the  ufe  of  chalybeate^  in 
diforders  in  fenlale$^  atifttig  froni  dera0g6^ 
hient  (n  the  regular  menftrual  evacuations- 
Applies  pteculiirly-to  the  Spk  waters,  and  efpe^^ 
cially  in  removing  fteriluy,  when  arifing  from- 
fluoi"  Albus,  of"  itkxation  of  the  utei*ine  fyl^ 
ttem ;  and  in  the  other  fex  in  preventing  in^ 
voluntary  di(charge  of  femen^  and  the  debility^ 
arifing  froiri  go'ndrrh*Jl. 

In  diforders  of  the  alimentary  tahal,  iii 
bilious  vottiitiiig,  fliat-rhxa  arid  dyfentcry,  the 
Spa  water  is  oft^n  of  confiderabl^  ufe  as  an 
auxiliary,  and  efpecially  in  reftoring  the 
healthy  adion  of  thefe  parts,  and  riemoving 
their  debility;  but  as  it  pofleffes  in  itfclf  tta 
(Certain  power  in  evacuating  the  bowels,  it 
ean  feldom  be  trufted  to  intirely  v^ithout  the 
ufe  of  fome  apetient.  In  the  debility  of 
flomach,  arifing  from  a  debauCh,  a  draught  of. 
this  water  is  highly  refrefhiiig  and  falutary. 

*      •    *         ....  . 

{d)  Hoffman—'*  De  fontis  fpadaai  ^cfchwalbacenfis  cooveoU 
cntia,** 
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Though  thtfe  dialybiates  tnAy^pn^ly  be 
tilceh  without  much  preparation,  it  (hould  nol 
be  forgotten,  that  their  diffuiive  fiiraukftt 
properties,  fender  them  often  improper  in 
ioflammatory  complaints,  attended  with  much 
heat,  Pushing  of  the  face,  and  llotermidatioa 
to  the  head ;  and  as  this  deternunadon  is  kiUf 
occafioned  by  the  water,  it  may  often  be 
advifeable  in  plethoric  habits  to  employ  blood* 
letting  or  other  evacuations,  previous  to  ufing 
this  medicine.  If  thefe  pecautions  apply  to 
all  chalybeates,  they  are  particularly  neceflary 
in  the  very  adtive  form  in  which  the  Spa 
water  is  conftituted;  and  thefe  evacuations 
are  intirely  independent  of  thofe  that  may  be 
neceflary  to  remove  any  local  congeftion  in 
the  alimentary  canal,  and  which  muft  often 
be  continued  during  the  whole  courfe  of  this 
mineral  %yater. 

The  dofes  of  this  water  muft  principally  be 
regulated  by  the  experience  of  the  individual 
patient,  though  it  may  be  obferved,  that  as  it 
produces  no  vifry  powerful  efieA  upon  any 
of  the  ufual  evacuations,  it  may  be  taken  as 
largely  and  freely  as  the  ftomach  and  bowels, 
or  the  general  fyftcm,  can  bear  with  (on^ 
venience. 
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tt  IS  fafer  to  begin  with  a  moderate  quantity^ 
not  more  than  half  a  pint  for  a  dofe,  which  is 
as  much  in  bulk  of  any  liquid  as  patients  can 
in  general  bear,  and  often  more.  This  may 
be  repeated  three  or  four  times  in  the  day,  and 
gradually  increafed  till  fome  t&€t  is  produced 
on  fome  of  the  fecretions.  After  this  no 
further  increafe  is  requifite,  efpecially  as  it 
requires  fome  perfeverance  to  produce  the 
full  effed:  of  this  natural  medicine.  Many 
patients,  efpecially  thofe  on  the  fpot^  are  in 
the  habit  of  diluting  with  this  water  the  wine 
which  forms  their  common  drink,  which 
makes  a  pleafant  and  falutary  beverage. 
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PYRMONT  WATER. 

This  cfelebrated  chalybeate  fpring  at  Pyr- 
mont,  in  the  province  of  Weftphalia,  is  known 
over  moft  parts  of  Europe  as  a  water  which 
poflefles  moft  remarkable  fenfible  properties, 
and  very  valuable  medical  virtues. 

The. water,  at  the  fountain  head,  is  con- 
ftantly  fending  forth  a  large  quantity  of  gas, 
which  has  a  fenfible  pungency  to  the  fmell, 
and  makes  the  water-fervers  giddy  {a) ;  and 
forms  an  atmofphere  which  always  hovers 
over  the  furface  of  the  well.  This  gas  proves 
fatal  to  fifhes  or  infeds  that  are  immerfed, 
and  even  to  ducks  or  other  fmall  birds  that 
attempt  to  fwim  acrofs.  The  qualities  of  the 
water  are  fcarcely,  if  at  all,  affeded  by  exter- 
nal circumftances. 

Pyrmont  water,  when  juft  taken  up  from 
the  fpring,  is  quite  clear  and  tranfparent,  and 
fends  forth  a  copious  ftream  of  air  bubbles 
for  a  confiderable  time,  in  which  refpedt  it 
far  exceeds  any  of  the  mineral  waters  that 
we  are  acquainted  with.  \ 

(fl)  Rutty's  SynopCa  of  Mineral  Watcw. 
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Tlie  tafte  is  highly  agreeable,  being  ftro'iiglf 
acidulated,  and  pofleffiDg  a  pungency  very 
fimilar  to  that  of  brifk  Champaigne  wine  j 
but  it  is  at  the  fame  time  flrongly  chaiybeato 
and  a  little  bitterifh^  The  tafte  of  iroa  it 
retains  for  a  long  time,  even  though  e:tpofed 
to  the  open  air.  On  account  of  the  abundance 
of  gas,  if  the  firefh  water  be  immediately 
bottled  and  well  corked,  and  afterwaKis  re^ 
moved  to  a  warm  place^  the  bottles  arc  .very 
liable  to  burft  with  the  expanfion  of  the  air.  ^ 
and  hence,  when  they  are  filled,  for  expdrtap* 
tion,  they  are  fufiered  to  ftand  a  while  un- 
corked, to  allow  a  paflajge  for  fome  of  the 
carbonic  acid  gas,  though  enough  remains  to 
enable  the  water  to  retain  all  its  properties. 

The  ufual  chemical  re-agents  indicate  the 
foreign  contents  with  great  exadnefs.  {d) 

Tindlure  of  litmus  is  immediately  and  mora 
intenfeiy  reddened  by  this  than  even  by  the 
Spa  water,  indicating  a  great  abundance  of- 
carbonic  acid,  much  more  than  is  ncceflary  to 
iaturate  any  alkali  or  alkaline  earth  which  it 
may  contain. 

Synip  of  violets  is  however  rendered  of 

(h)  Bergman's  EfHiyi. 
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a  yfcry  bright  green^  and  Brazil  wood  of  a  blue 
colpuri  but  turmeric  is  not  altered^  from  which 
the  prefence  of  a  large  quantity  of  carbonated 
earth  is  indicated. 

Any  kind  of  acid,  either  the  more  con- 
eentrated^  fuch  as  the  fulphuric ;  or  the  weaker^ 
fuch  as  vinegar t  lemon  juice,  or  even  Rhenifli 
wine,  difengage  copious  bubbles  from  the 
frelh  water  {a). 

Tin&ure  of  galls,  green  tea,  balauftine 
flowers,  and  other  vegetable  aftringents,  foon 
reader  the  water  of  a  fine  purple,  which  by 
ftanding,  deepens  into  a  black  colour;  and 
this  property  is  ret^ned  longer  than  in  moft 
of  the  carbonated  chalybeates,  and  is  not  in- 
tirely  loft  till  the  water  has  been  boiled  for  a 
fhort  time. 

The  acid  of  fugar  detects  a  large  quantity 
of  lime. 

During  evaporation,  the  water  firft  parts 
with  much  carbonic  acid;  it  then  depofits 
oxyd  of  iron,  carbonated  lime  and  magnefia  } 
and  towards  the  end  of  the  procefs.  Tome 
felenite  j  and  leaves  at  laft  a  refiduum  com- 

0  Hoffman,  •»  <<  De  princii>iis  &  timtibui  mcdicatoroln 
Gennaiuae  fbntium." 
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pofed  of  eommotn  ialt  and  vitriolated  tnag* 
nefia. 

Bergtaaa's  anaiyfis  prcfents  the  foUoMng 
contents :  j 

A  wine  pint  of  Pyxmont  water  contains 

Ofoxydofiron 56 

''—  carbonated  lime      •     •     .     4*46 
— -  carbonated  magnefia    •     .  10.03 

—  felenite        .       .       •       •     8,58 

—  fulphated  magnefia      •     .     5.57 
•— muriated  foda   •     •     .     •     1.56 

30.76 

Total,  thirty  grains  and  three  quarters  ot^ 
fblid  contents. 

The  quantity  of  gas  which  this  water  con- 
tains is  much  more  than  in  any  natural  mine- 
ral fpring  that  we  are  acquainted  with,  Berg- 
man eftimates  it  at  90  per  cent,  of  the  bulk' 
of  the  water,  or  about  26  cubic  inches  in  the 
pint :  and*  as  fome  mud  efcape  whild  it  is 
put  in  the  bottles,  we  may  fairly  reckon  the 
whole  quantity  to  be  at  leafl:  equal  to  the 
bulk  of  the  water*  This  gas  is  almoft  intirely 
pure  carbonic  acid. 
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The*  fpedfic  ^vity  of  the  water  is  cftrf 
Inated  at  1.0924,  but  it  is  difficult  to  afcertain 
it  with  accuracy y  on  account  of  the.conftant 

efcape  of  gas  4  ^ 

A  general  review  of  the  analyfts  of  this 

._  .♦        ...    .-•       .         .» 

I^ater  iVill  therefore  (hew  that  it  (lands  the: 
firft  in  rank  of  the  highly  carbonated  chaly- 
beates,  aAd  contains  fuch  an  abundance  of 
tarbohic  acid  as  hot  only  to  hold  diflblved  a 
dumber  of  carbonic  falts,  l}ut  to  fhew  alf  the 
properties  of  this  acid,  lincombined,  and  m  its 
inoft  adive  form.  Pyrmont  water  ts  like'wife 
ft  (Irong  chalybeate,  with  regard  to  the  pro^ 
jportion  of  iron,  and  it  is  befides  a  very  hard 
water,  containing  much  felenite,  and  earthy 
earbonats. 

The  fenfible  effe<9:s  which  this  water  oc- 
cafions,  highly  correfpond  with  the  chemical 
analyfis.  When  frefh  from  the  fpring,  and 
drank  copioufly,  efpecially  on  /an  empty  fto^ 
mach,  it  ftrikes  the'nofe  with  a  very  pungent 
vapour,  and  produces  a  kind  of  temporary 
intoxication.  At  all  times  too,  it  inlivens  the 
fpirits,  and  increafes  the  appetite.  The  frefh 
water,  fometimes,  on  being  frefh  ufed,  purges 
very  brilkly,  and  always  tinges  the  ftooFs  of  at 


very  dark  c6lour ;  but  this  effeft  on  the  bowels 
18  very  uncertain,  and  feems  rather  to  depend 
on  the  ftate  of  body  of  the  patient,  and  the 
generally  ftimulating  property  of  the  carbo-' 
hated  chalybeate;  for  when  the  water  hay 
loft  thefe  adtive  fubftances  by  boilings  it  is  no 
longer  purgative,  but  rather  the  contrary,  as 
Hoffman  remarks.  It  more  commonly  in- 
creafes  the  fecretion  of  urine,  and  in  fome 
habits  it  fometimes  occafions  an  eruption  on 
the  (kin  for  a  time. 

*  The  difeafes  to  which  this  mineral  water 
may  be  advantageoufly  applied,  are  the  fame 
as  thofe  for  which  the  Spa  and  others  of  the 
acidulated  chalybeates  are  reforted  to ;  that 
is,  all  cafes  of  debility  that  require  ah  aftive 
tonic  that  is  not  permanently  heating  ;  van-' 
ous  diforders  in  the  alimentary  canal,  efpe*' 
cially  bilious  vomiting  and  diarrhoea;  and 
complaints  that  originate  from  obftruded 
menftruation.     The  precautions  required  in 

beginning  a  courfe  of  thefe  waters  are  flmilar 

«- 

to  thofe  of  Spa,  and  the  cafes  in  which  they 
are  contraindicated,  th^  fame.  Pyrmbnt 
water  has  however  been .  thought  to  be  coAS 
fiderably  rougher  in  its  operation,  and  nunc 
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^ftiw  J  and  lience  Hoffinaa  condudcs  that  h 
il^jpecMlmly  well  fitted  for  the  u&  of  the 
Wefiphali^Sy  who  an  ia  general  of  a  robuft 
cooftitution^  and  live  upon  hard  ftrong  food« 
it  is  (ertain  that  whatever  efieds  are  pro« 
duced  on  delicate  ftomachs  by  a  hard  water^ 
may  be  here  apprehended  from  the  large  pro- 
portion of  earthy  falts ;  and  this  is  one  cir« 
tmnftance  in  which  an  artificial  mineral 
water  has  a  decided  advantage  over  a  natural 
one.  Pyrmont  water  mixes  pretty  fmoothly 
vith  milky  and  in  this  form  it  has  been  par- 
lIcttlaKly  recommended  for  gouty  cafes ;  and 
as  it  is  fo  powerfully  impregnated  with  adivc 
principles,  it  will  bear  a  confiderable  dilution 
where  this  may  be  thought  neceflary,  and 
fiill  retain  fo  much  of  the  iron  and  carbonic 
acidy  as  to  be  equal  in  ftrength  to  moft  of 
l)ie  common  acidulous  chalybeates. 

The  dofe  of  this  water  is  about  the  fame 
«g  that  of  Spa,  under  fimilar  circumftances ; 
but  it  may  be  obferved  that  the  coundy  people 
who  flock  to  this  fountain  of  health  on  all 
occafioQS,  partly  for  a  variety  of  complaints, 
and  partly  to  enjoy  the  kind  of  iQto»catio& 
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vhich  it  generally  produces,  have  la  general 
no  other  idea  of  proportioning  (he  dofe  to 
their  complaints,  than  that  of  drinking  it  as 
copioufly  as  the  flomach  will  bear.  Where 
attention  is  paid  to  quantity,  we  may  reckon 
about  three  pints  as  a  daily  allowance  in  cooif 
mon  cafes,  and  this  will  contain,  according  to 
the  above  analyGs,  about  a  grain  and  a  half  of 
oxyd  of  iron ;  fixty-nine  grains  of  felenite  and 
earthy  carbonats ;  about  twenty-one  grains  of 
Epfom  and  common  fait ;  and  feventy-eight 
cubic  inches,  or  about  two  pints  and  a  half 
in  bulk,  of  carbonic  acid,  partly  combined 
with  the  iron  and  eanhs,  but  moftly  only 
united  to  the  water,  and  very  readily  volatile 
in  the  heat  of  the  ftomach. 


After  confidering  thefe  carbonated  chaly- 
beates,  whofe  adive  properties  appear  to  bfe 
intirely  confined  to  the  iron  and  carbonid 
acid  in  different  proportions,  we  may  with 
propriety  proceed  to  thofe  which,  in  additioil 
to  thefe  two  fubftances,  hold  in  folution  a 
confiderable  quantity  of  fome  purgative  fait. 
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ivhich  is  Aifiicient  to  give  a  conftint  and 
decided  determination  to  the  bowels,  when 
taken  in  a  moderate  dofe. 
'  Some  of  the  very  briflc  acidulous  chaly- 
beates,  fuch  as  that  of  Spa  or  Pyrmont,  do 
indeed  at  times  prove  laxative,  without  the 
iifliftance  of  a  -purgative  fait ;  but  this  efkSt  is 
by  no  means  conftant,  and  appears  to  depend  a 
good  deal  on  the  previous  habit  of  the  patient' 
and  ceafes  foon  after  the  ufe  of  thefe  waters 
)S  begijn ;  but  the  clafs  of  waters  which  we 
ijjtt  going  to  dcfcribe,  operate  for  the  moft  part 
very  regularly  and  conftantly,  as  long  as  they 
are  continued.  Some  of  the  moft  valuable 
mineral  fprings  belong  to  this  clafs,  which 
may  be  termed  the  Jaline  carbonated  chaly^ 
heate$^  and  they  contain  a  notable  quantity 
of  vitriolated  foda  or  vitriolated  magnefia^ 
or  often  both.  In  our  own  country  thefe 
:waters  are  all  cold,  but  on  the  continent^ 
efpecially  in  France  and  Germany,  many  of 
tbeip  are  conftantly  of  a  high  temperature; 
^nd  what  is  rather  fmgular,  they  almoft  all 
(:ontain,  along  with  a  neutral  fait,  an  excefs  of 
carbonated  fodat 


The  only  two  in  this  country  that  we  fliall 
notice,  are  the  waters  o^  Cheltenham  and  Scar- 
borough :  thofe  of  France  are  the  thermal 
fprings  in  the  provinces  of  Auvergne  and  the 
Boubonnois ;  and  in  Germany  the  cele- 
brated waters  of  Carlfbad»  on  the  confines  of 
Bohemia. 


286 


CHELTENHAM  WATER. 

Cheltenham  (a)  is  afmall  towninGlou- 
teftcrftiire,  fituated  in  a  fan^y  vale,  furrounded 
by  hills  of  a  moderate  height,  in  the  midft  of 
a  fertile  well  cultivated  country. 

The  chalybeate  faline  fpring  to  which  this 
town  owes  its  celebrity,  iflues  flowly  and  in  a 
fcanty  ftream,  from  a  bed  of  fand,  intermixed 
with  blue  clay.  The  well  is  funk  about  fix  feet 
deep,  and  excluded  from  communication  with 
the  external  air.  The  fides  are  covered  with 
a  yellow  ochre,  indicating  the  nature  of 'the 
water.  The  fupply  of  this  chalybeate  is  cal- 
culated to  be  only  about  thirty-five  pints  in 
an  hour,  a  quantity  fufficient  to  anfwcr  the 
demand  in  the  height  of  the  feafon,  but  re- 
quires frugal  management. 

Cheltenham  water,  when  frefti  drawn,  ap- 
pears tolerably  clear,  but  not  perfcftly  tranf- 
parent.  It  becomes  more  turbid  by  ftanding, 
and  feparates  air  bubbles  in  a  fmall  quantity. 

(a)  See  Dr.  A.  Fothcrgill's  ^'  Experimental  inquiry  coa- 
cerning  the  Cheltenham  water. '^   3d  edit.  1788. 
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It  gives  out  a  flight  but  very  diftlnguKhable 
fulphurcous  odour,  which  is  more  perceptible 
on  the  approach  of  rain.  To  the  tafte  it  (hews 
no  brifknefs  or  pungency,  but  is  brackifli,  ra- 
ther bitter,  and  chalybeate.  The  temperature 
is  conftantly  from  ^3^  to  ^^''y. 

With  different  re-agents  it  fliews  the  fol- 
lowing appearances : 

Lime  water  produtes  a   turbidnefs  when 
added  to  the  frefh  water ;  and  the  fulphuricp 
and  nitric  acids  difengage  a  few  air  bubbles. 

Syrup  of  violets  is  rendered  green. 

Tincture  of  galls  inftantly  ftrikes  a  lively 
purple,  which  grows  darker  by  (landing ;  but 
this  property  is  loft  if  the  water  be  previoufly 
expofed  for  half  an  hour  to  the  air^  and  it 
becomes  thereby  very  turbid. 

Nitrated  filver  occafions  an  immediate  pre- 
cipitation of  white  clouds  which  foon  become 
dark  coloured.  Acetated  lead  produces  the 
fame  effedl. 

Soap  is  immediately  curdled  by  this  water. 

When  boiled  in  clofe  ve(rels,  a  confiderable 
quantity  of  air  is  extricated,  which  when  ex- 
amined, proves  to  be,  in  a  large  proportion, 
carbonic  acid«    A  pint  of  the  water  yielded  to 

U  2 


288 

Dr.  Fotherglll,  about  three  ounce  raeifiires 
of  gas,  of  which  two-thirds  were  ab(brbed  by 
lime  water  rendering  it  turbid,  and  therefore 
was  carbonic  acid,  and  the  remainder  was 
common  air,  or  elfe  azotic  gas,  united  with  a 
minute  portion  of  fulphurated  hydrogen. 

During  evaporation,  this  water  at  firft 
throws  up  an  earthy  fcum  which  efiervefces 
with  acids  (^),  and  is  therefore  carbonated 
.  lime  ;  and  depofits  its  oxyd  of  iron.  .  At  the 
conclufion  of  the  procefs,  a  large  quantity  of  a 
cryflallizable  fait  is  procured,  which  is  a  mix- 
ture of  vitriolated  foda,  vitriolated  magnefia, 
and  common  fait,  and  feveral  uncryftallized  or 
deliquefccnt  falts  are  alfo  obtained. 

A  gallon  of  Cheltenham  water,  according 
to  Dr.  Fothergiirs  analyfis,  will  contain 

Of  a  cryftallized  fait  compofed  of 

fulphated  foda  and  fulphated  grs. 

magnefia       -     -     -     ^     -     -     480 

—  muriated  foda     -----*        ^ 

—  muriated  and  carbonated  magnefia  25 

—  felenite      -------     40 

— -  oxyd  of  iron,  nearly      -    -    -       ^ 

555 

(^)  Sec  Rutty's  Synopfis  of  Mineral  Waters. 
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Together  with  cubic  in   s  i 

Of  carbonic  acid     -     -     -     -     30.368 
—  an  air,  chiefly  azot  mixed 

with  fome  hepatic   -    -     -     15.184 


45-552 
Total,  one  ounce,  feventy-five  grains  for 

the  folid  contents  j  along  with  a  pint  and  a 

half  in  bulk  of  the  aeriform  [c). 

A  general  fiirvey  of  the  component  parts 

of  this  water  will  fhew  that  it  is  one  which 

(c)  This  aoalyfis  ai  given  by  Br.  Fothcrgitl,  is  by  no  meam 
complete  (nor  indeed  is  it  pretended  to  be  Co)  and  is  cfpecidly 
dcfciftive  in  eftimating  the  quantity  both  of  the  iron  and  the  gaf;s. 
In  other  refpefls  it  may  be  confidcredaafufficiently  accurate,  par- 
ticularly with  regard  to  the  quantity  of  purgative  falts.  Or.  Rutty 
reckons  the  whole  reJlduum  at  518  grains,  and  otiier  chemifts 
vary  a  little  in  this  rerpeft.  A  perfeflly  accurate  analyfis  of  tliis 
water  would  be  a  work  requiring  confiderable  Ikill  and  attention, 
on  aceount  of  the  great  varicty-of  fbreign  contents.  Allowing 
however  that  this  analyCs  is  tolerably  accurate  on  the  whole,  it 
will  Qiew  tlut  a  much  lefs  minute  e:camination  will  Tatisfy  the 
phyfician  than  the  chemill,  and  that  in  many  cafes  diflinflions 
may  be  negleflcd  by  the  one,  which  it  is  the  bufincfs  of  the  other 
to  cllablifh.  It  Ibould  not  be  forgotten,  however,  that  there  ii 
a  wide  dJiTcrence  between  an  impcrf^ia  and  an  inaecuratt  analyfis ; 
and  in  a  clafs  of  bodies,  like  that  of  mineral  waters,  where  *cry 
ftnCble  c3e5s  on  the  human  body  are  afcribcd  to  minute  quan- 
tities of  aftivcfubflances,  the  elticjation  ot-frefi  quantities  (houltl 
be  made  with  rigorous  esiflncfs.  . 
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poffeffes  feveral  of  the  moft  adive  of  thofe 
ingredients  which  give  medical  properties 
to  particular  waters.  It  is  in  the  firft  place 
(decidedly  faline,  and  contains  much  more  fait 
than  moft  of  the  waters  which  we  have  hi-» 
therto  mentioned,  that  of  the  fea  excepted* 
By  far  the  greater  part  of  the  falts  are  of  a 
purgative  kind,  and  therefore  an  adion  on  the 
bowels  is  a  conftant  tSoQ.  produced  by  this 
medicinal  fpring,  notwithftanding  the  confi- 
derable  quantity  of  felenite  and  earthy  car- 
bonats  which  may  be  fuppofed  to  have  a  con- 
trary tendency.  Cheltenham  water  is  befides 
a  chalybeate,  and  if  the  analyfis  before  us  be 
at  all  accurate,  it  is  one  of  the  ftrongeft  that  we 
are  acquainted  with.  The  iron  is  fufpended 
intirely  by  the  carbonic  acid,  of  which  gas 
the  water  contains  about  an  eighth  of  its  bulk) 
but  from  the  abundance  of  earthy  carbonats 
and  oxyd  of  iron  not  much  of  it  is  uncom- 
bined.  It  therefore  does  not  give  indications 
of  being  very  hriik,  though  more  fo  thaa 
common  fpring  water.  It  has  befides  a  flight 
impregnation  of  fulphur,  but  fo  little  as  to  be 
fcarcely  appreciable,  except  by  very  delicate 
chemical  tefts. 
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Cheltenham  water  will  not  keep  well,  nor 
bear  tranfporting  to  any  diftance,  without 
being  materially  altered;  for  the  chalybeate 
part  is  foon  loft  by  the  precipitation  of  the  iron 
which  takes  place  even  in  the  clofeft  veflels^ 
after  a  few  days.  The  falts  however  remain. 
If  kept  open  to  the  air,  this  water  both  loies 
its  chalybeate  principle,  and  fometimes  be- 
comes fetid  (//). 

In  order  to  reduce  fome  of  the  valuable 
parts  of  this  water  to  a  more  convenient  form 
for  carriage  and  for  keeping,  the  purgative 
falts  are  procured  on  the  fpot  by  evaporation 
and  by  cryftallizing  the  refiduum,  and  fold 
under  the  name  of  the  Cheltenham  falts.  It 
is  in  fad^  nothing  more  than  a  mixture  of 
vitriolated  foda  and  vitriolated  magnefia,  but 
the  proportion  of  each  is  not  afcertained ;  nor 
is  it  of  any  great  importance  in  a  medical  point 
of  view,  fmce  the  effedt  of  each  is  fo  nearly 
the  fame.  Thefe  falts  are  much  ufed  on  the 
fpot,  added  to  the  frefh  water,  to  increafe  its 
operation  on  the  bowels. 

The  fenfible  effeds  produced  by  this  wat^ 
are  generally,  on  firft  taking  it,  a  degree  of 

{d)  Rutty. 
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drowfioefd,  and  fometimes  headacb,  but  which 
foon  go  off  fpontaneoufly,  even  pievious  to 
the  operation  on  the  bowels.  A  moderate  dofe 
zGts  powerfully  and  fpeedily  as  a  cathartic,  but, 
in  common  with  many  other  of  the  largely 
diluted  faline  waters,  it  ac^s  in  a  very  gentle 
manner  without  occafibning  griping)  or  leav- 
ing that  faintnefs  and   languor  which  often 
follow  the  adion  of  the  rougher  cathartics. 
It  is  principally  on  this  account,  but  partly 
too  from  the  falutary  operation  of  the  chaly^- 
beate,  and  perhaps  the  carbonic  acid,  that  the 
Cheltenham  water  may  be  in  mod  cafes  pcr-^ 
fevered  in  for  a  confidcrable  length  of  time 
uninterruptedly,  without  producing  any  in- 
convenience to  the  body ;  and  during  its  ufe 
the  appetite  will  be  improved,  the  digeftivc 
organs  ftrengthened,  and  the  whok  conftitu- 
tion  invigorated.     I  have  faid  that  thefe  good 
efFedts  are  principally  to  be  afcribed  to  the 
nature  and  degree  of  dilution  of  the  purgative 
falts,  fince  we  find  the  fame  advantage  to 
attend  the  ufc  of  fea  water,  or  thofe  which  I 
have  termed  xkit  Jimplt  faline )  but  it  cannot  be 
doubted  that  the  other  active  ingredients  of  the 
Cheltenham  water  add  very  materially  to  its 
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value,  and  enable  it  more  particularly  to  com- 
bine a  variety  of  falutary  operations.  A  dofc 
of  this  water,  too  fmall  to  operate  diredly  oq 
the  bowels,  will  generally  determine  pretty 
powerfully  to  the  kidnies,  and  thus  the  fecre- 
tion  of  urine  may  be  in  fome  meafure  com- 
manded, though  lefs  perfei^ly  than  the  adioa 
of  the  inteftinal  canal. 

Cheltenham  water  is  ufed  with  confiderablc ' 
benefit  in  a  number  of  difeafes,  efpecially  of 
the  chronic  kind,  and  many  of  them  highly 
difficult  of  cure  {e\.  From  what  has  beea 
faid  of  the  medicinal  powers  of  the  faline 
waters,  and  of  the  chalybeates  feparately,  fome 
idea  may  be  formed  of  the  method  in  which 
fuch  a  mixture  of  thefe  principles,  as  is  found 
in  this  water,  may  be  fuppofed  to  operate^ 
and  of  the  cafes  to  which  it  is  peculiarly 
applicable. 

This  medicinal,  fpring  has  been  found  of 
effential  fervlcc  in  the  cure  of  glandular  ob- 
Arudions,  and  efpecially  thofe  that  aSedt  the 
liver,  and  the  other  organs  connected  with 

(e)  See  a  pamphlet  intitlcdy  Obferrations  on  the  Nature, 
Ure  and  Abufc  of  the  Chc!t<fnlum  Water>  by  J.  Smitii,  M.O; 
1796. 
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the  fundions  of  the  alimentary  canal.  Per* 
fons  who  have  injured  their  biliary  organs  by 
a  long  refidence  in  hot  climates,  and  who  are 
fuffering  under  the  fymptoms  either  of  excefs 
or  deficiency  of  bile,  and  an  irregularity  in 
^  .  its  fecretion,  receive  remarkable  benefit  from 
^  k  courfe  of  this  water,  judicioufly  exhibited. 
It8  ufe  may  be  here  continued  even  during 
a  confiderable  degree  of  debility,  and  from 
ifik  great  determination  to  the  bowels,  it  may 
be  employed  with  advantage  to  check  the  inci- 
pient fymptoms  of  dropfy  and  general  anafarca 
which  fo  often  proceed  from  an  obftruftion 
in  the  livef.  All  the  effedls  which  mineral 
waters  can  produce  in  fuch  difeafes,  may  pro- 
bably be  commanded  by  the  two  fprings  of 
Cheltenham  and  Bath ;  but  as  the  operation  of 
thefe  two  differs  very  eflentially,  fome  judg* 
ment  muft  be  exercifed  in  each  individual  cafe, 
to  determine  in  what  manner  the  ufe  of  each 
muft  be  regulated.  Often  too  it  is  neceflary 
to  employ  the  warm  bath  externally,  during 
the  courfe  of  Cheltenham  water,  and  this 
town  is  very  well  accommodated  in  this  re- 
fpedl  with  artificial  baths  of  any  temperature^ 
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Among  other  chronic  diforders  that  are 
much  relieved  by  the  Cheltenham  fpring,  we 
muft  enumerate  a  variety  of  fcrophulous  af- 
fedtions,  in  different  parts ;  but  as  thefe  often 
require  the  affiftance  of  external  applicatioQi 
the  fea  has  certainly  here  a  very  decided  pre* 
ference.  i 

Another  clafs  of  difeafes  in  which  the  ad- 
vantage of  Cheltenham  water  is  conftantly 
experienced,  is  in  fome  of  the  moft  diftrefling 
and  painful  afFedtions  of  the  fkin,  of  the  kind 
ufually  termed  fcorbutic  eruptions ;  that  arife 
often  without  any  very  obvious  caufe,  that 
chiefly  depend  on  the  habit  of  body,  and  make 
their  appearance  at  dated  intervals  in  painful 
ulcerations  on  the  Ikin,  producing  a  copious 
acrid  difcharge  of  lymph,  and  an  abundant 
defquamation.  In  common  with  other  faline 
purgative  fprings,  this  is  found  to  bring  relief 
in  thefe  moft  harafling  diforders,  but  it  re- 
quires to  be  perfevered  in  for  a  confiderable 
time,  keeping  up  a  conftant  determination  to 
the  bowels. 

Whilft  the  chalybeate  ingredient  of  this 
water  probably  aflifts  confiderably  in  enabling 
the  conftitution  to  bear  without  debility  a 
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greater  degree  and  a  longer  courfe  of  evacu- 
ation than  v^lth  mod  other  medicines  of  this 
kind,  it  feems  however  probable  that  this  cir- 
cumflance  will  alter,  and  fomewhat  impair 
the  benefit  which  would  arife  from  the  iron 
'  V  alone ;  fo  that  the  Cheltenham  water  cannot 
be  ufed  in  every  cafe  where  a  fimple  chaly- 
beate water  is  indicated.  There  are  fome 
conftitutions  which  are  naturally  languid  or 
debilitated  by  difeafe,  but  w^hich  do  not  {hew 
any  marks  of  obftruiStion,  or  thofe  fymp- 
toms  that  have  been  attributed  to  acrimony 
in  the  fluids ;  and  thefe  cannot  bear  with  im^ 
punity  any  conftantly  increafed  operation  on 
the  bowels.  This  fhew^s  therefore  the  necef- 
fity  of  fome  caution  and  judgment  ki  the  ufe 
of  this  fpring.  It  is  likewife  often  a  queftion 
of  fome  moment,  whether  the  patient  fhould 
ufe  the  water  fo  as  daily  to  increafe  in  a  fmall 
degree  the  natural  evacuation  of  the  bowels, 
or  whether  he  fhould  drink  it  only  at  intervals, 
and  in  larger  dofes,  fo  as  to  be  brifkly  purged. 
Thefe  are  cireumftances,  which,  I  think,  are 
not  always  fufEciently  attended  to  by  the 
greater  number  of  invalids,  and  would  require 
the  judgment  of  a  profeffional  man  on  the  fpQt% 
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It  is  an  advantage  attending  thefc  fitlinc 
waters,  that  they  may  be  ufed  at  once^ 
without  any  preparation;  nor  is  any  other 
medicine  often  required  during  their  ufe,  ex- 
cept, aa  has  been  already  mentioned,  the 
occafional  addition  of  the  cryftallized  falls^ 
where  the  water  itfelf  does  not  prove  fuffici- 
ently  adtive  to  the  bowels  ;  and  likewife  the 
ufe  of  the  warm  bath  in  feveral  of  the  cafes, 
and  more  efpecially  the  difeafes  of  the  Ikin. 

The  feafon  for  drinking  the  Cheltenham, 
water  is  during  the  whole  of  the  fummer 
'months,  and  in  fuch  a  courfe  of  medicine  the 
circumftance  of  feafon  is  probably  of  fome 
confequence.  The  water  fhould,  if'poflible, 
be  always  drank  at  the  fountain  head,  and 
never  kept  long  expofed  to  the  air.  It  might, 
however,  be  cautioufly  warmed  in  clofe  veflels, 
when  its  coldnefs  would  prove  offenfive  to 
the  ftomach  of  the  Qs^ient^  The  dofc  muft 
vary  confiderably,  both  from  tRe  great  diffe- 
rence of  the  action  of  purgatives  in  different 
habits,  and  from  the  intention  with  which 
the  water  is  given.  In  general,  mofl  ad- 
vantage is  obtained  by  taking  a  full  purgative 
^ofe  at  once,  fo  that  the  flools  may  be  quickly 
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procured  ;  therefore,  in  fuch  cafes  as  the  dofe 
of  one  pint  will  not  prove  purgative,  fome  of 
the  neutral  falts  fhould  be  added  to  it ;  for 
the  repetition  of  the  diluted  dofe  during  the 
day  time,  at  diftant  periods,  wiU  not  always 
produce  ftools,  and  very  frequently  brings  on 
naufea  and  lofs  of  appetite. 

Since  the  publication  of  the  former  edition 
of  this  work,  a  new  fpring  has  been  difcovered^ 
nearly  of  the  fame  nature  with  that  of  the 
Old  Spa,  and  producing  a  more  abundant 
fupply  of  water.  I  am  favoured  with,  the 
following  account  of  it  from  Dr.  Jamiefon. 
This  fpring  is  fituat^d  on  an  elevated 
airy  fpot,  in  the  wafte  lands,  about  three 
hundred  yards  diftant  from  the  old  Spa, 
and  in  a  foil  confiding  of  hard  blue  clay, 
replete  with  flielly  pyrites  and  chryftals  of 
•*  felenite  falts ;  the  well  is  forty  foot  deep, 
"  and  the  water  rifes  to  twenty  feet,  its 
•*  g'^eateft  height.  In  confequence  of  the 
'*  depth  of  the  well,  and  the  great  body 
"  of  water  it  always  contains,  it  is  uniform 
*'  in  its  properties,  and  beautifully  tranf- 
"  parent  J  the  temperature  is  from  53  to  58 
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in  the  warmeft  feafon,  and  two  degrees 
colder  than  the  other  Spas.  The  water, 
frefh  from  the  pump,  fparkles  a  little,  and 
,"  taftes  faltifli,  like  weak  fea  water,  impart- 
**  ing  to  the  palate  the  difagreeable  flavour 
"  of  the  hepatic  gas,  inftead  of  the  bitter  tafte^ 
*'  The  carbonic  acid  gas  is  not  in  great  pro- 
portion, but  can  eafily  be  detedied  by  lime 
water.  The  hepatic  gas  is  readily  difco- 
vered  by  invifible  words,  written  with  a 
folution  of  mercury  in  nitrous  acid,  becom- 
**  ing  legible  when  dipped  in  the  water; 
*^  they  turn  immediately  yellow,  and  after- 
**  wards  blackifh ;  but  the  vapour  of  the 
^'  water  does  not  produce  the  fame  efiedl ; 
**  the  impregnation  of  iron  feems  fmall  in 
quantity,  tindture  of  galls,  and  pruffiate  of 
pot-afli,  do  not  change  the  colour  of  the 
**  water  until  a  few  drops  of  nitrous  acid  have 
•*  been  added,  it  then  becomes  of  a  purple 
"  colour.  The  faline  matter  of  the  water 
**  confifts  in  a  greata:  proportion  of  the  mu- 
"  riate  of  foda  to  the  other  neutral  falts,  than 
*'  is  contained  in  the  water  of  the  other  Spas, 
"  which,  with  its  fulphureous  gas,  makes  it 
"  approximate   to  the  nature  of  Harrogate 
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^'  water.  The  muriate  of  foda  feems  to  be 
^  contained  in  the  water,  in  a  tolerable  pure 
*'  ftate,  without  the  ufual  bitter,  and  may 
**  impart  to  it  fome  peculiar  medical  pro- 
'*  perties/* 

Upon  evaporating  a  gallon  of  it  which  was 
fent  me  from  Cheltenham,  I  found  the  grofs 
contents  of  the  refiduary  matter  to  be,  about 
one  ounce  and  30  grains.  Upon  examining 
it,  it  was  found  to  confift  chiefly  of  muri- 
ate of  foda,  fulphate  of  magnefia,  and  ful- 
phate  of  foda.  The  hepatic  gas  was  foon 
diflipated  by  boiling,  and  from  every  chemical 
tcft  that  was  employed,  the  fame  effeds  were 
produced,  as  in  the  old  Spa  y  it  may  there- 
fore be  fafely  admitted  that  its  medical  powers 
are  the  fame. 

During  a  fhort  refidence  which  I  made  at 
Cheltenham  in  the  fummer  of  1 802,  I  was 
confulted  by  many  invalids,  and  had  an  op- 
portunity of  converfing  with  others,  who 
were  under  the  ufe  of  the  purgative  falinc 
waters  of  that  place.  I  foon  perceived  that 
they  were  very  indifcriminately  ufed  in  a 
Variety  of  oppofite  difeafes;  and  that  their 
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eSe£ls  were  fuch  as  might  have  been  expeded 
from  fo  injudicious  an  application  of  their 
medical  powers.  The  cafes  in  which  they 
appear  to  be  ufeful,  are  evidently  connected 
with  a  turgefcence  and  congeftion  of  the 
^  hepatic  fyflem  in  full  and  opprefTed  habits^ 
where  the  fecretion  of  bile  is  inconfiderable, 
and  where  the  habit  is  coftive^  They  are  of 
more  ufe  in  fanguineous  conflitutions  than  in 
pallid  and  chlorotic  habits«  In  difeafesi  of 
fimple  dyfpepfia*  with  flatulency  and  acidity^ 
and  in  cafes  of  fdrrhous  liver,  I  have  not 
perceived  any  ufeful  operation  from  them. 

They  are  chiefly  ufeful  when  their  purga- 
tive operation  is  fuch,  as  to  relieve  from  a 
fenfe  of  diflention  immediately  confequent  on 
their  being  taken  into  the  ftomach :  they  lofe 
their  efFed  by  daily  repetition,  and  qught  fre- 
quently to  be  alternated  with  other  purgatives, 
or  aided  in  their  operation  by  other  means. 

In  very  delicate  exfanguine  chtorotic  habits, 
I  found  the  purgative  plan  univerfally  impro- 
per ;  and  in  fuch  cafes  recommended  a  chaly- 
beate fpring  lately  difcovered  at  Cheltenham, 
from  which  the  greateft  advantage  was  derived^ 
I  met  with  many  perfone  who  had  returned 
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£rom  the  Eaft  and  Weft  Indies,  with  verjr 
torpid  bowels^  and  diminifhed  fecretion  of 
bile*  In  fuch  cafes  the  purgative  water  was 
ufefiil,  and  may  be  proper  as  preparatory  to 
the  future  ufe  of  a  more  tonic  plan  of  treat- 
ment. The  daily  exercife  and  general  habits 
of  temperance,  pradifed  at  Cheltenham,  con- 
tribute not  a  little  to  promote  the  recovery  of 
fuch  invalids. 

In  irritable  and  feverifh  habits,  with  third 
and  general  languor,  evidently  arifing  from 
fome  local  and  vifceral  afiedion,  the  waters 
of  Chehenham  are  lefs  calculated  to  do  good 
In  cafes  of  jaundice,  from  fome  refiftance  to  a 
free  difcharge  of  bile,  and  a  fenfe  of  heat, 
diftention,.and  friUnefs,  increafed  foon  after 
eating,  the  Cheltenham  water  is  ufeful.  In 
cafea  of  jaundice  from  gall-ftones  alfo,  it  is 
ufeful,  but  (hould  be  drank  warm. 

In  calculating  the  number  of  perfons,  and 
the  variety  of  diforders  among  theanvalids  at 
Cheltenham,  I  think  I  may  fairly  conclude, 
that  one  third  of  the  whole  was  benefited, 
one  third  derived  no  advantage,  and  another 
third  was  evidently  hurt  by  perfevering  in  the 
purging  plan.     Among  the  lad  caies,  fymp* 
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toms  of  languor,  flatulency;  tiiirftj  and  debilU 
tated  digedion,  were  induced,  or  much  ia- 
creafed.  How  far  the  newly  difcovered 
chalybeate  water  may  be  employed  to  lefleo 
or  remove  thefe  inconveniences,  and  under 
what  circumftances  it  may  be  fafely  and  bene- 
iiciatly  had  recourfc  to  for  that  purpose,  is  a 
fubjeft  which  has  already  occupied  a  good 
deal  of  my  attention ;  but  it  is  one  of  too 
much  extent,  and  requhing  too  minute  a  r^e> 
rence  to  individual  cafes,  to  be  attempted 
here. 
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SCARBOROUGH  WATER. 

■  « 

The  to,wQ  of  Scarborough  is  iituated  at  the; 
foot  of  a  very  high  cliff  on  the  York(hire  coaft» 
overlooking  a  fpacious  bay^  furroanded  by 
lofty  rocks.  The  mineral  fprings  iiTue  froii^ 
the  bottom  of  a  large  cliff,  about  a  quarter  of 
a  mile  fouth  of  the  town.  There  are  two  fpecies 
of  chalybeate  waters  found  in  this  fpot,  and 
they  differ  cpnflderably  in  their  compofitiont 
though  they  arife  nearly  contiguous  to  each 
other.  The  one  is  a  fimple  carbonated  cbaly- 
beate^  fimilar  to  the  Tunbridge  water;  the 
other,  which  is  better  known,  and  more  fre- 
quented,  and  more  particularly  diftinguifhed 
as  Scarborough  water,  has,  in  conjundlion 
with  the  iron,  a  coniiderable  admixture  of  a 
purging  fait,  which  adds  much  to  its  value. 

The  tafte  of  this  water,  at  the  fountain 
head,  is  ftrongly  chalybeate,  ather  bri  ikand 
pungent,  and  at  the  fame  time  faline  and 
fomewhat  bitter. 

With  the  ufual  re-agents  it  gives  indication 
of  iron,  of  much  eaithy  fait,  and  when  frefh, 
it  ihews  a  pretty  coniiderable  quantity  of  car- 
bonic acid.     By  keqping,  however^  even  in 
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clofe  bottIe&9  it  lofes  intirely  its  chalybeate 
property,  fo  that  it  will  not  bear  carriage  with 
advantage.  It  is  likewife  a  very  hard  water, 
curdling  foap,  and  pofleffing  a  large  portion 
of  felenite  and  earthy  carbonats. 

When  this  water  is  evaporated  to  drynefs, 
a  faline  refiduum  is  obtained,  much  greater 
than  froth  ordinary  fprings,  but  lefs  than  from 
that  at  Cheltenham.  One  pint  of  this  water 
yields  from  30  to  35  grains^of  folid  refiduum, 
of  which  about  two-thirds  are  a  foluble  cryftal- 
lizable  fait,  chiefly  fulphat  of  foda.  The 
remainder  is  moftly  felenite,  mixed  with 
chalk  and  oxyd  of  iron  {a). 

Scarborough  water  therefore  may  be  ranked 
among  the  purging  chalybeate  waters,  though 
the  quantity  of  aperient  fait  is  too  fmall  to 
operate  with  a£livity,  except  an  unufual  aud 
often  inconvenient  dofe  be  taken. 

Its  general  effcft,  however,  even  when  taken 
in  moderation,  is  to  determine  gently  to  the 

(j)  See  Short,  "  on  Mineral  Waters,"  and  Rutty's  Synopfis, 
neither  of  which  however  prefent  any  analyfis  which  is  fufEcicntly 
accurate  for  the  modern  chemifl,  as  firom  the  time  in  which 
thefe  refpc^lable  authors  wrote*  fome  of  the  mod  iraportaat 
paru  of  the  analyfis  of  mineral  waters  were  unkn^WQ* 
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bowels,  rather  than  to  the  kidnies,  which  is 
the  ufual  way  in  which  the  fimple  waters  pafs 
off;  and  this  circumftance  illuftrates  in  a. 
ilriking  manner  the  great  increafe  of  adlivity 
which  is  given  to  purgative  falts,  by  large 
dilution,  and  probably  too  by  the  addition  of 
the  chalybeate  principle. 

With  regard  to  the  difeafes  for  which  this 
water  may  be  ufed  with  advantage,  what  has 
been  faid  of  the  preceding  article  will  apply 
here ;  but  in  many  of  thefe  it  would  be  ad-* 
vifeable  to  increafe  the  purgative  efFed  of  this 
water,  by  adding  fimilar  falts,  fince  there  are 
not  many  ftomachs  that  could  bear  fo  many 
pints  of  this  water,  as  would  be  requifite  to 
command  a  full  evacuation  from  the  bowels. 
It  is  therefore  chiefly  as  an  alterative  that  the 
Scarborough  water  can  he  employed  in  its 
natural  (late. 

This  town  has  an  advantage  belonging  to 
its  fituatioQi  which  Cheltenham  does  not 
pofTefs,  that  of  affording  an  opportunity  for 
fea-bathing,  the  ufe  of  which  will  in  many 
cafes  much  affifl  in  the  plan  of  cure  for  many 
of  the  diforders  for  which  the  mineral  water 
is  r^forted  to. 
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VICHY  WATER. 


Th  e  provinces  of  Auvergne  and  the  Bour« 
bonnois,  which  are  fituated  nearly  in  the 
centre  of  France,  in  a  mountainous  diftrid):, 
poiTefsy  among  other  mineral  treafures,  a  great 
number  of  warm  forings  of  different  degrees 
of  temperature,  and  various  compofition ;  but 
for  the  mod  part  they  are  df  the  clafs  of  hot 
faline  chalybeates,  and  generally  with  a  fmall 
excefs  of  foda,  fo  as  to  be  fenfibly  alkaline 
in  their  properties.  Many  of  thefe  have 
long  obtained  a  very  high  celebrity  in  the 
country  for  the  cure  of  feveral  difeafes,  and 
their  nature  has  been  explained  by  feveral 
ingenious  obfervers,  though  not  quite  of  mo- 
dem times.  Of  thofe  that  are  much  fre- 
quented, we  may  enumerate  the  famous  hot 
baths  of  Bourbon,  in  the  villages  of  Bourbon- 
Lancy,  and  Bourbon  TArchambault,  near  tht 
town  of  Moulins ;  the  waters  of  the  Mont 
d'Or  in  Auvergne,  which  contribute  to  the 
formation  of  the  river  Dordognc;  and  the 
baths  of  Vichy  in  the  Bourbonnols,  fituated. 
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on  the  banks  of  the  river  AUier,  a  very  large 
tributary  to  the  Loire. 

Thefe  thermal  waters  have  been  frequented 
for  a  great  number  of  years,  many  of  them 
contain  baths  which  are  indifputably  of  Ro- 
man con(lru<5tion,  and  are  decorated  with 
elegant  buildings  that  have  been  conflrudled 
by  feveral  of  the  French  princes.  As  an 
example  of  the  general  nature  of  thefe  fprings, 
we  may  fele£t  that  of  Vichy,  which  is  one  of 
the  mod  confpicuous. 

.  The  town  of  Vkhy  is  fituated  in  a  very 
fertile  plain  watered  by  the  River  AUier,  full 
of  vineyards  and  fruit  trees  {a).  This  plain, 
which  is  at  a  moderate  diftance  from  the  lofty 
mountains  of  Auvergne,  abounds  with  fprings 
of  very  different  kinds ;  for  both  hot,  tepid, 
and  cold  waters,  are  here  found  almoft  con- 
tiguous  to  each  other.  The  hot  and  tepid 
fprings,  like  mod  others  of  this  clafs,  iifue 
forth  in  great  abundtince  and  with  impetuo- 
fity.  There  are  fix  different  fources  at  Vichy, 
which  vary  a  litde  in  temperature,  smd  in 
the  proportion  of  the  foreign  contents.     The 

{a)  **  X^aite  des  Eaux  Mmeialcs  de  Vicbj)'*  &c«  par  J.  F. 
Cbomel.  1738. 
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tafte  of  them  all  is  more  or  lefs  faline,  and 
fomewhat  bitter,  and  they  poffefs  a  degree 
of  pungency  to  the  fmell.  On  the  addition 
of  any  of  the  (Ironger  acids,  a  copious  efFer- 
vefcence  is  excited,  ind;cating  the  prcfence 
of  much  carbonic  acid.  The  addition  of  gal]6 
caufes  a  flight  change  of  colour  to  a  rof<&* 
purple,  but  this  only  takes  place  when  the 
water  is  frcfti.  By  evaporation,  thefe  waters 
depofit  an  earth  which  cffervefces  ftrongly 
with  acids,  and  is  therefore  carbonat  of  lime, 
and  yield  at  laft  a  refiduum,  of  which  a  part 
is  eafily  cryftallizable,  gives  a  vivid  green  with 
fyrup  of  violets,  cfflorefces  in  the  air,  and  has 
all  the  properties  of  carbonated  foda. 

The  fources  of  thefe  waters  appear  to  be 
quite  out  of  the  reach  of  any  influence  from 
the  atmofphere,  for  no  variation  is  perceived 
in  them  either  in  winter  or  fummeir.  In 
their  channel  they  leave  a  yellowifh  mud, 
which  is  doubtlefs  principally  oxyd  of  iron. 

All  the  waters  of  Vichy,  therefore,  are 
warm,  chalybeate,  and  alkaline,  probably  too, 
mixed  with  fome  earthy  muriats,  which  in- 
creafe  their  operation  on  the  bowels ;  for  the 
refiduary  fait  is  found  to  be  lefs  purgative  in 
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proportion  to  the  number  of  times  that  it  is 
^aflied  and  brought  to  a  greater  flate  of 
purity. 

The  faline  nature  of  thefe  fprings  is  fhewn 
in  a  ftriking  manner  by  the  great  eagernefs 
with  which  fheep,  cows,  and  other  animals, 
crowd  to  drink  thefe  waters,  and  to  lick  the 
Hones  and  (ides  of  the  channel  through  which 
they  flow.  Their  fondaefs  for  this  beverage 
is  fo  great,  that  at  Hated  times,  they  crofs  the 
AUier  in  numbers,  fwimming  over  the  river, 
but  without  tailing  it,  as  they  fo  much  prefer 
their  favourite  fait  fprings.  It  is  found  that 
this  water  firft  purges  them,  but  increafes 
their  appetite,  and  aflifts  in  rendering  them 
fat,  and  in  good  condition. 

The  immediate  efieds  attending  the  inter* 
nal  ufe  of  thefe  waters  ia  an  increafe  in  the 
intedinal  evacuation,  more  or  lefs  according 
to  the  individual  fpring.  They  likewife  de- 
termine confiderably  to  the  kidnies,  and  from 
thefe  circumflances,  added  to  the  operation  of 
the  chalybeate  and  the  alkaline  ingredient, 
we  may  account  for  the  very  great  benefit 
which  has  long  been  known  to  attend  thtU 
ufe  in  a.  variety  of  cafes. 
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It  will  not  be  neceflary  again  to  enu- 
merate thofe  particular  fymptoms  of  difeafe 
affedling  various  organs,  in  which  ihefe  waters 
have  been  employed  with  advantage ;  it  is  fu& 
ficient  to  obferve,  that  they  are  highly  fervicc- 
able  in  all  the  diforders  of  tlie  ftomach  that 
appear  to  depend  on  a  debility  of  that  vifcus^ 
unconneded  with  organic  difeafe,  and  efpe- 
cially  where  the  marks  of  acidity  prevail ;  in 
the  confequences  of  various  derangements  of 
the  hepatic  organs,  fuch  as  the  bilious  colic, 
and  bilious  diarrhcca;  and  in  a  iluggifh  torpid 
flate  of  bowels,  inducing  obftinate  coftiveneft, 
lofs  of  appetite,  and  irregularity  in  the  func- 
tions of  the  whole  alimentary  canal.  Like 
the  Seltzer  water,  the  thermal  fprings  of  Vichy 
and  Bourbon  are  highly  efteemed  in  ne- 
phritic difeafes,  where  they  very  powerfully 
footh  the  exceflive  pain  which  accompanies 
the  formation  of  calculus,  and  affift  in  render- 
ing the  difcharge  of  fabulous  matter  more 
cafy,  if  not  preventing  its  concretion. 

The^  copious  employment  of  thefe  warm 
waters  in  bathing,  extends  their  utility  to  a 
number  of  cafes,  in  which  the  warm  bath 
has    long  been  found  of  benefit,  fuch  as 
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rheumatifm,  fciatica,  gout,  and  the  like;  and 
in  many  of  thefe,  the  internal  ufe'of  the  water 
Tery  properly  accompanies  the  external.  This 
is  particularly  the  cafe  with  many  of  the  dis- 
orders peculiar  to  the  female  fex,  owing  to 
irregularity  in  menftruation,  and  a  dek€t  in 
the  funftions  of  the  uterine  organs ;  and  hence 
thefe  fprings  have  acquired  great  reputation 
for  the  removal  of  barrennefs,  chlorofis,  and 
other  female  complaints.  The  celebrated 
Catherine  de  Medicis,  the  mother  of  feveral 
French  princes,  is  faid  to  have  been  much  in- 
debted for  her  fertility  to  the  waters  of  Bour- 
bon-Lancy. 

As  the  waters  of  the  thermal  fprings  of 
Auvergne  and  the  Bourbonnois  lofe  all  their 
chalybeate  principle  as  well  as  their  tempera- 
ture by  carriage,  they  are  not  of  fuflicient  im- 
portance when  become  merely  fupercarbonated 
alkaline  waters,  to  be  an  obje^  of  commerce 
like  the  Seltzer ;  and  therefore,  though  highly 
interefting  to  the  naturalift  and  the  phyfician 
on  the  fpot,  it  will  not  be  neceflary  to  give 
them  here  any  further  notice. 
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CARLSBAD  WATERS. 

There  are  few  waters  that  have  more 
engaged  the  attention  of  chemifts  and  phy- 
iicians  than  the  vexy  celebrated  thermal  chaly- 
beate  fprings  at  Carlfbad  in  Bohenua,  better 
known  by  the  name  of  The  Caroline 
Baths.  As  thefe  poffefs  a  higher  tempera- 
ture than  any  of  the  hot  fprings  in  our  own 
country,  and  have  a  peculiarity  of  ,compo- 
fition  of  which  vre  can  exhiint  no  example 
here,  it  will  not  be  unintcrefting  to  give  fome 
defcription  of  them,  for  which  we  are 
fumiflied  with  ample  materials  by  (a)  Berger, 
Hoffman,  (h)  Bergman,  and  others. 

The  whole  country  on  the  banks  of  the 
Eger  in  Bohemia  is  rich  in  minerals  and  mi- 
neral waters  of  various  kinds,  but  efpecially 
chalybeate ;  and  of  thefe  many  arc  highly  aci- 
dulous and  cold,  like  the  waters  of  Spa  or 
Pyrmont ;  but  others  are  very  hot,  and  thefe 
have  given  celebrity  to  the  ipot  in  which  is 

(a)  See  Berger's  Commentatio  de  Thcrmis  Carolinls,  1709-" 
(5)  Hoffinaoy  Dc  Tbermit  Carolines. 
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now  fituated  the  village  of  CarlAad.  This 
name,  as  well  as  that  of  the  Caroline  Waters 
is  attributed  to  their  having  been  reforted 
to  and  firft  brought  into  confiderable  notice 
by  the  emperor  Charles  IV.  in  .1370,  which 
ihews  that  thefe  baths  have  been  long  held  in 
cftimation.  Carlfbad  contains  feveral  fprings, 
all  of  which  refemble  each  other  in  height  of 
temperature^  and  in  chemical  properties :  the 
molt  important  of  thefe  is  one  which  arifes, 
with  great  vehemence,  and  in  a  mod  copiAis 
flream^  intolerably  hot  to  the  touch,  and  boil* 
ing  up  with  violence ;  and  on  this  account  it 
has  been  denominated  the  Prudel  or  furious 
fpring.  This  is  the  water  which  fupplies  the 
greater  number  of  baths  and  the  drinkers, 
and  it  is  befides  ufed  for  feveral  domeftic  pur- 
pofes,  fuch  as  fcalding  fowls  and  hogs  to 
loofen  the  feathers  and  hair,  for  which  its  heat 
is  quite  fufficient.  This  fountain  terminates 
direftlj  into  theJittle  river  Teply,  which  it 
renders  fenfibly  warm  for  fome  diftance,  (the 
word  Teply  fignifying  warm  in  the  ^Bohe-^ 
mian  tongue)  till  it  joins  the  Eger,  a  tributary 
river  to  the  Elbe. 

The  temperature  of  the  Prudel  fountain,  as 
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h  firft  iflues  forth,  is  as  high  as  165^,  and 
keeps  invariably  to  the  fame  point.  This  is 
hotter  than  any  of  the  mineral  waters  that  we 
are  acquainted  with,  which  are  employed 
medicinally ;  and  indeed  this  water  requires  to 
be  cooled  before  it  can  be  ufed  as  a  bath,  or 
even  drank«  On  account  of  the  heat  and 
quantity  of  water,  there  is  always  a  thick 
vapour  feen  to  hover  about  the  mouth  of  the 
fpriug,  and  from  the  denfity  of  the  fteam  and 
the  tardinefs  with  which  It  difperfes,  the  coun- 
try people  foretel  the  approach  of  rain  (c). 

The  tafte  of  this  water  is  ungrateful,  being 
flightly  alkaline,  faline,  rather  bitter,  and 
ftrongly  chalybeate.  ^  It  fcarcely  gives  any 
fmell,  except  a  flight  pungency  to  the  noftrils, 
but  without  any  thing  fulphureous  or  fetid. 
This  water  is  remarkable  for  a  very  rapid  and 
copious  difpofltion  of  a  calcareous  earth, 
which  takes  place  always  on  cooling,  and 
forms  a  very  hard  and  beautiful  flaladite, 
which  lines  the  inner  furface  of  any  tube  or 
channel  through  which  it  flows,  and  forms 
petiifa^ons  around  piofs,  pieces  of  ftraw,  or 

(^)Tht9  is  likewUe  &  conmoo  remark  at  Buxton.. 
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any  extraneous  fubftance  wbichas  pOt*  in  ^t 
ftream  for  twenty-four  hours.  All  the  iroa 
which  the  fre(h  water  contains  is  alfo  precis* 
pitated  by  cooling,  and  rather  fooneir  than  the 
calcareous  eartn ;  and"*  a  very  fine  laminated 
calcareous  ilone,  in  variegated  colours^  is  thus 
formed  in  large  mafles  around  the  channel  of 
the  ftream.  This^  when  polifhed,  aimoil 
rivals  the  jafper  in  beauty. 

The  various  fprings  at  Carlfbad  give  ftrOng 
indications  of  containing  a  large  quantity  of 
carbonic  acid,  and  this  gas  fhews  itfelf  both 
in  combination  with  the  water,  and  uncom-- 
bined,  filling  feveral  caverns  that  have  been 
difcovered  in  the  rocks  adjoining  to  the 
fprings,  and  rendering  them  fatal  to  all  ani«> 
mals  that  enter  them  incautioufly. 

The  chemical  compofition  of  the  Prudel 
water,  as  afcertained  by  re-agents>  is  the  fol-- 
lowing: 

All  the  ftronger  acids,  when  added  to  the 
frefh  hoc  water,  caufe  a  copious  ebullition 
and  difengagement  of  carbonic,  acid  gas ;  and 
at  the  fame  time  they  become  neutralized  by 
the  foda  and  calcareous  earth,  which  the  water 
contains  in  a  tonfiderable  quantity. 


^17 


Oh  adding  a  little  of  the  gall-nut  in  pow- 
der, the  water  foon  becomes  of  a  faint  purplej 
but  this  difappears  ias  foon  as  it  is  cooled,  and 
when  it  has  once  loft  its  temperature,^  it  will 
no  longer  change  colou?  with  galls,  nor  can 
the  power  of  becoming  purple  be  renewed  by 
reftoring  the  original  heat. 

Syrup  of  violets  added  to  the  hot  water 
foon  becomes  of  a  high  green  colour,  and  the 
fed  of  Brazil  wood  is  changed  to  purple. 

Carbonated  potafli  caufes  an  immediate 
and  copious  white  precipitation.  Corrofive 
fublimate  gives  a  yellow  precipitate. 

The  folid  contents  of  this  water,  as  af- 
certained  by  evaporation,  are  eftimated  by 
Bergman  (^)  to  be  (in  an  £nglifh  wine  pint) 

grains. 
Of  carbonated  lime     -        -  4. 1 5 

— ^fulphated  foda         •         *•        4  ^  •  5  ^ 
*— muriated  foda         *•         -  5.53 

— carbonated  foda  (cryftallized)    1 1.76 


62.95 
Total,  about  fixty-thrce  grains,  along  with 
a  fmall  quantity  of  iron. 


(I)  Bergman's  Effays, 

y 
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The  gafeous  contents  have  not  been  efti- 
mated  with  any  accuracy;  but  probably  an 
anaiyfis  of  thefe  would  exhibit  a  confiderable 
quantity  of  ciarbonic  acid,  and  no  other  gas  of 
any  importance  to  tke  medical  powers. 

Befides  the  Prudel  fountain,  there  is  ano- 
ther of  confiderable  importance,  and  differing 
fomewhat  in  compofition,  which  from  the 
circumflance  of  its  turning  a  mill,  has  been 
called  the  Mublbrunn^  and  appears  to  have 
been  particularly  brought  into  notice  by  Hoff- 
man. The  temperature  of  the  latter  is  only 
1 14«>,  and  it  differs  from  the  former,  in  con- 
taining more  carbonic  acid,  more  foda,  and 
lefs  calcareous  earth.  This  occasions  fome- 
what different  effeds  on  the  body,  which  will 
be  prefently  mentioned. 

The  general  refult  of  the  analyfis  of  thefe 
waters  therefore  is,  that  they  are  all  cohiider- 
ably  complex  in  their  chemical  nature,  and 
contain  feveral  of  the  more  aSive  of  thofe 
principles  which  appear  to  give  medical  powers 
to  any  natural  water.  They  are  all  more  or 
lefs  thermal,  and  poffefs  a  heat  feveral  degrees 
higher  than  the  animal  temperature.  They 
are  all  acidulated  with  carbonic  acid,  but  at 
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Ae  fame  time  contain  a  very  notable  portion 
of  fcJda  and  calcareous  earth :  they  betides  hold 
in  folution  a  fentiblc  quantity  6f  Glaubet's 
fait.  With  regard  to  that  of  the  iron/it  is 
probable  very  ininutd^  afld  not  more  than  is 
contained  in  Bath  water,  as  the  circumftances 
of  precipitation  with  galls  appear  to  be  very 
fimilat  in  each ;  but  from  the  greater  degree 
of  temperature,  the  Caroline  water  will  pro^ 
bably  maki  a  ftronger  chalybeate  imprtflion 
on  the  tafte  than  civen  that  of  Bath* 

From  a  review  of  the  compofition  of  the 
Caroline  water,  compared  with  that  of  other 
liiedieinal  fprings,  we  might  expedt  it  to  pro- 
duce powerful  and  Various  eflfeds  upon  the 
body,  when  taken  internally,  and  this  is 
aftually  the  cafe,  as  appears  from  the  beft  au- 
thorities, (a)  Its  moil  obvious  operation  is  that 
of  exciting  the  a<fition  of  the  bowels,  which 
it  does  in  almoft  all  cafes  when  a  contider- 
able  dofe  is  taken,  and  it  proves  a  purgative 
of  great  llrength,  and  very  fpeedy  in  its  aftion. 
The  more  tepid  and  lefs  earthy  fpring,  the 
Muhlbrunn^  is  found  to  open  the  bowels  with 

la)  Hoffinan^  Berger,  &c. 

y  2 
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more  certainty  than  the  othcr^  for  the  Prudct 
is  fomewhat  various  in  its  efFe£ts,  a  circmn- 
ftance  which  probably  depends  on  the  ftate  of 
the  ftomach  that  receives  it,  and  on  the  quality 
which  the  contents  of  this  organ  may  have  to 
neutralize  the  calcareous  earth  and  alkali  of 
the  w^ater.  Not  unfrequently,  when  the  fto- 
mach is  very  foul,  the  water  excites  vomiting 
when  firft  taken.  As  a  cathartic,  the  Caroline 
waters  operate  without  ruffling,  and  leave  the 
body  cooler,  and  the  appetite  and  digeftive 
powers  ftronger. 

The  fecretions  of  urine,  perfpiration,  and 
faliva,  are  likewife  increafed  by  this  natural 
medicine,  both  when  taken  often  in  fmall 
dofcs,  and  even  accompanying,  or  fubfequent 
to  the  operation  on  the  bowels.  Whilft  this 
water  is  exerting  its  action  on  all  the  fecretions, 
it  fhews  the  properties  of  a  general  ftimulant, 
for  it  increafes  the  pulfe,  the  heat  of  the 
body,  and  occaftonally  brings  on  a  headach, 
in  plethoric  and  irritable  habits.  It  is  alfo  re^ 
marked,  that,  with  feveral  perfons,  after  drink- 
ing the  water  copiouily,  many  parts  of  the 
body,  and  efpecially  the  feet,  fwell  conlirfer- 
ably;  but  this  cellular   efiufion  foon  difap^ 
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pears  after  ufing  the  bath  for  a  day  or  two. 
fiefides  thefe  fymptoms,  the  common  effeds 
of  determination  to  the  head,  very  frequently 
occur,  fuch  as  headacb»  vertigo,  and  drowfi*- 
nefs,  particularly  on  the  ufe  of  the  hotted  of 
thefe  waters.  Sometimes^  in  habits  in  which 
the  fecretions  are  irregular,  and  the  flcin  irri- 
table,  a  courfe  of  thefe.  waters  will  bring  on  a 
copious  cutaneous  eruption,  which  gradually 
fubfides  by  a  farther  continuance  in  this  na- 
tural medicine. 

The  difeafcs,  to  the  cure  of  which  thefe 
celebrated  thermal  fprings  are  applicable,  are 
as  various  as  the  nature  of  tl^eir  foreign  con- 
tents; and  from  the  union  of  feveral  valuable 
qualities  in  one  water,  it  may  be  made  ufe  of 
in  cafes  of  very  oppofite  natures,  without  in- 
curring the  cenfure  of  employing  it  indifcri- 
minately  as  an  univerfal  medicine.  In  com- 
mon with  the  other  purgative  chalybeates,  it 
is  found  to  be  eminently  ferviceable  in  dyfpep- 
fia,  and  other  derangements  of  the  healthy 
adion  of  the  ftomach ;  in  obftrudlions  of  the 
abdominal  vifcera,  not  connedled  with  great 
organic  difeafe ;  and  in  defed:  or  depravation 
of  the  biliary  fecretion  j  and  here  probably  the 
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foda  will  contribute  much  to  the  genera)  effi- 
cacy. In  thofe  diforders  of  the  kidnies  an4 
bladder,  that  are  attended  with  a  difcharge 
of  fabulous  concretions,  and  a  tendency  to 
calculus,  the  Carlfbad  waters  have  long  been 
celebrated;  and  their  operation,  like  that  of  the 
other  alkaliae  waters,  is  that  of  increafing  the 
flow  of  urine,  and  at  the  fame  time  rendering 
it  lefs  painful,  and  giving  an  eafier  paffage  to 
the  extraneous  matter,  which,  when  detained, 
is  produdlive  of  fo  much  mifchief.  Owing 
to  the  aftivity  of  the  chalybeate  ingredient, 
and  at  the  fame  time  the  power  which  this 
mineral  fpring  poflefles,  of  giving  a  fenfible 
increafe  to  all  the  fccretions,  without  inducing 
debility,  it*  is  highly  efteemcd  for  reftoring  a 
healthy  ftate  to  the  uterine  fyftem  in  females, 
and  thereby  removing  fterility.  In  fhort,  we 
may  afcribe  to  this  thermal  water  the  virtues 
that  refide  in  feveral  of  the  mineral  fprings 
which  we  have  already  noticed ;  and  its  high 
temperature  and  abundant  quantity,  render  it 
admirably  adapted  for  warm  bathing  at  any 
degree  of  heat-  The  fame  precautions  againft 
its  internal  ufe  in  plethoric  and  irritable  habits, 
in  thofe  who  are  fubjeft  to    hemoptyfis,  or 
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liable  to  apoplexy,  require  to  be  obfenred 
here  as  with  any  of  the  other  adive  thermal 

■ 

waters ;  and  as  its  power  of  producing  ferious 
mifchief,  when  mifappliedi  cannot  be  doubted, 
its  efficacy  in  removing  various  difeafes,  and 
relieymg  many  diftreffing  fymptoms,  is  equally 
cfiabliihed  by  long  experience^ 
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HARTFELL  WATER. 

m 

The  oaly  fpecies  of  chalybeate  waterg  which 
remains  to  be  mentioned,  is  that  hi  which  the 
iron  is  held  in  union  with  a  fixed  acid,  and 
this  is  always  the  fuiphuric,  in  the  very  few 
of  this  clafs  that  are  ufed  medicinally;  fo 
that  we  are  only  acquainted  with  two  folutions 
of  this  metal  in  the  natural  medicated  waters  ; 
of  which  that  in, the  carbonic  acid  is  extremely 
common,  and  found  in  a  great  vaiiety  of 
combinations ;  that  in  the  vitriolic  acid  is  very 
rare.  Among  the  few  vitriol  ted  chalybeate 
waters  in  this  kingdom,  that  at  Hartfell,  near 
Mofiat,  may  be  feleded  as  a  good  example. 

The  Hartfell  chalybeate  water  arifcs  from 
the  bafe  of  a  very  high  mountain  of  the  fame 
name,  about  five  miles  from  Moffat,  {a)  The 
Hartfell  rock  contains  a  great  abundance  of 
iron  pyrites,  aluminous  fchiftus,  and  argilla- 
ceous Uone.  mixed  with  iron  in  different  dates; 
and  it  is  from  the  decompofition  of  thefe  ma- 
terials  that  the  fpring  becomes  impregnated 

{a)  See  Dr.   Garnet's  **  Obfervations  on  Moffat  and  Ita 
Mineral  Waters. — iSco." 
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with  the  foreign  contents,  to  which  it  owes 
its  medicinal  properties* 

The  water,  when  taken  from  the  well,  ap- 
pear s  perfectly  clear,  but  it  gradually  depofits 
a  quantity  of  oxyd  of  iroq,  even  when  clofely 
corked ;  it  ftill  however  retains  at  all  times  a 
large  portion  of  this  metal  in  folution.  It  haft 
a  ilrong  aftringent  and  inky  taile. 

With  re-agents  it,  fhews  the  following  ap- 
pearances : 

Tindure  of  galls  produces  a  very  deep 
purple  colour,  nearly  as  dark  as  that  of  com- 
mon ink;  and  this  change  of  colour  is  as  deep 
after  the  water  has  been  boiled,  as  before, 
in  which  refpedl  this  water  differs  in  a  ftriking 
manner  from  the  common  carbonated  chaly- 
beates* 

Tindure  of  litmus  is  in  a  flight  degree  red- 
dened. 

Muriated  barytes  produces  a  copious  white 
precipitation. 

Lime  water  gives  a  white  precipitate  of 
aluminous  earth 

By  boiling  this  water,  and  evaporating  it 
gradually,  a  fmall  quantity  of  gas  arifes,  which 
is   not  more  than  five   cubic  inches  in  the 
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gallon;  and  at  the  fame  time  fome  oicyd  of 
iron  is  depofited;  after  which  the  liquor  re« 
maios  dear,  till  further  evaporated  nearly  to 
drynels. 

The  faline  matter  that  remains  is  a  mixture 
of  alum  and  vitriolated  iron. 

A  wine  gallon  of  the  Hartfell  water,  ac^ 
cording  to  Dr*  Gamett*s  analyfis,  contains 

grains. 
Of  fulphat  of  iron     *    -     84 
•-^  fulphat  of  alumine  1  z 

-^pxydofiron      -     -^15 

III 

Total,  I  dram  and  a  half,  and  2 1  grains  of 
foreign  contents,  of  which  by  far  the  greater 
part  is  fulphat  of  iron,  with  excefs  of  metallic 
PSyd. 

The  analyfis  of  this  water  (hews  that  it  is 
very  fimple  in  its  compofition,  poflefling  only 
two  falts,  both  of  which  however  have  con«- 
iiderable  power  upon  the  human  body.  Con- 
trary to  the  greater  number  of  mineral  waters, 
(his  Tpring  is  always  the  flrongeft  after  heavy 
rains,  indicating  that  the  foreign  contents  are 
added,  by  being  waih^d  down  through  the 
(brjita  gf  the  mountain,  and  not  arifiog  from 
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jiny  confiderablc  depth  below  the  level  of  the 
water.  All-  the  vitriolated  chalybeate  watery 
cpntain  alum,  which  is  produced  froqi  the  de-r 
compofitiofi  of  the  aluminous  fulphuret,  at 
the  fame  time,  and  in  the  fame  manner,  in 
which  the  fulphat  of  iron  is  generated.  It  is 
owing  to  the  alum,  that  the  water  fhews,  by 
the  teft  of  litiTius,  the  marl;s  of  fome  uncom- 
bined  acid^ 

The  Hartfell  water,  if  preferved  in  clofc 
bottles,  will  keep  for  a  long  time  unimpaired 
in  its  properties,  except  by  the  depofition  of 
thp  excefs  of  oxyd  of  irop,  and  from  this  de- 
pofition, the  chalybeate  and  aftringont  tafte 
of  the  falts  that  remain,  become  even  more 
fenf^ble.  As,  however,  there  then  appears  to 
be  nothing  remarkable  in  the  chemical  com- 
pofition  of  this  water,  it  is  probably  one  that 
may  at  all  times  be  imitated  with  great  eafe 
by  any  jirtificial  folutiop-  of  thef?  two  ingrc-? 
dients. 

This  chalybeate  fpring  appears  to  be  one 
that  poffefles  no  inconfiderable  (hare  of  medi-f 
cinal  virtue  in  the  cure  of  feveral  very  im-i 
portant  and  dangerous  difeafes ;  and  the  daily 
experience  of  medical  men,  in  the  ufe   of 
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fitnilar  preparations,  confirms  the  opinion  of 
tlie  advantage  to  be  derived  from-  this  natural 
medicine.  The  firft  effeds  of  this  water  {a) 
are  fometimes  giddinefs  and  ficknefs,  efpecially 
where  a  larger  dofe  has  been  taken  than  the 
ftomach  can  well  bear.  Its  operation  on  the 
w  bowels  is  uncertain:  it  fometimes  produces 
gripes,  and,  on  firft  ufing  it  a  diarrhoea  not 
unfrcquently  follows;  but  this  is  not  the  gene- 
ral confequence,  for  it  much  oftener  occafions 
coftivenefs,  and  this  may  be  faid  to  be  its 
more  natural  and  conftant  efFed. 

This  water,  as  Dr.  Horfeburgh  obfervcs, 
has  been  found  of  great  fervice  in  diforders 
of  the  ftomach  and  bowels,  bloody  flux,  bloody 
urine,  immoderate  flow  of  the  menfes,  or 
their  fuppreflion,  fluor  albus,  gleet,  &c.  In- 
deed it  may  in  general  be  faid  to  promife 
advantage  in  all  cafes  where  there  is  relaxation 
of  the  folids,  and  any  difeafe  conneded  with 
general  debility.  The  frequent  ufe  which  prac- 
titioners of  the  prefent  time  make  of  chaly- 
beate medicines  in  general,  and  the  vitnolated 

(a)  See  a  Tcry  feoCble  and  judicious  paper  on  tliis  fubjed  by 
Pr,  Horfeburgh,  in  the  firft  vol.  of  the  •*  Edinburgh  Fhyiical 
and  Literary  Obfenrations." 
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iron  m  particular,  in  feveral  flates  of  pulmd<« 
nary  confumption,  has  removed  much  of  the 
apprehenlion  which  was  formerly  entertained 
of  the  heating  powers  of  the  preparations  of 
fleel,  and  has  enabled  phydcians  to  lay  down- 
with  more  accuracy,  and  confine  within  nar- 
row limits,  thofe  fymptoms  in  which  alone 
tKis  metal  is  prejudicial.   .  Under  fuch  pre- 
cautions, the  Hartfell  water  will  be  found  to* 
be  a  very  valuable  medicine  for  thefe  diftrefling 
and  dangerous  diforders,  and  experience  has 
confirmed  its  ufe. 

As  an  external  application  in  old  and  lan«« 
guid  ulcers,  where  the  texture  of  the  difeafed 
parts  is  very  lax,  and  the  difcharge  profufe 
and  ill  conditioned,  much  benefit  has  been 
derived  from  this  vitriolated  chalybeate,  em- 
ployed both  internally  as  a  medicine,  and  bb 
an  external  application. 

The  dofe  of  this  water  is  more  limited  than 
that  of  moft  of  the  mineral  fprings  which  arc 
ufed  medicinally.  It  is  of  importance  in  all 
cafes,  and  efpecially  in  delicate  and  irritable 
habits,  to  begin  with  a  very  fmall  quantity, 
for  an  over-dofe  is  apt  to  be  very  foon  rejected 
by  the  ftomach,  or  to  occafion  griping  and 
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^ilurbance  in  the  inteftihal  cailal;  and  it  is 
never  as  a  dire£t  purgative  that  this  water  i^ 
intended  to  be  employed  •  FfeW  patients  virill 
bear  more  than  an  Englifli  pint  in  the  courfe 
of  the  day,  but  this  quantity  may  be  long 
continued  in;  'It  is  often  advifeablfe  to  wamt 
the  water  for  delicate  ftomachs,  and  this  may 
be  done  without  occaHoning  any  very  material 
change  in  its  properties.  The  great  variation 
in  the  flrength  of  this  aluminous  chalybeate, 
ace(tfding  to  the  quantity  of  rain  that  falls^ 
muft  however  caufe  fome  difficulty  in  pro-s 
portioning  the  dofe  to  the  particular  diforder^ 
a  circtimftance  which  is  certainly  produdive 
of  fome  inconvenience,  though  in  very  many 
cafes  it  is  much  l^fs  than  might  be  imagined 
by  the  praditioncr  who  is  only  converfant 
with  the  accuracy  of  pharmaceutical  prepa-' 
tationSi 
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A  CHEMICAL  ACCOUNT  OF  THE  C&AllT- 
BE  ATE  SPRING,  NEAR  BRIGHTON-  • 

"  The  Chalybeate  Spring,  near  Brighton^ 
commonly  called  The  Wick^  has  l6ng  been 
noticed  as  a  ferruginous  water.  But  as  far  as 
I  can  learn;  no  regular  account  of  its  chemical 
or  medicinal  properties  has  ever  been  pu^ 
liihed.  The  only  public  notice  which  I  can 
trace  rtfpeding  this  fpring^  previous  to  the 
mention  which  Dr.  Saunders  has  made  of  it 
in  his  work  on  Mineral  Waters,  is  contained 
in  the  Brighton  Guide^  where  a  very  curfory 
and  imperfedt  account  of  the  mod  obvious 
properties  of  this  water  is  given,  firft,  on  the 
authority  of  Dn  Relhan,  whofe  obfervations 
are  dated  to  have  been  made  a  confiderable 
time  fince,  and  afterwards  on  that  of  Dr. 
Henderfon,  of  Brighton.  But  thefe  accounts, 
in  the  prefent  ftate  of  chemiftry,  can  fcarcely 

*  This  communication  from  Dr.MARCET,  not  being  intended 
to  be  publiflicd  in  any  other  form,  would  be  rendered  very  ira- 
perfedl  by  giving  only  an  abflra^  of  it,  as  I  have  done  upon 
taoil  other  occafiont.  I  have  therefore,  with  the  confent  of  the 
author,  printed  the  whole  of  his  paper  ;  and  this  I  have  thought 
the  more  proper,  as  the  inquiry  was  undertaken  at  my  rcqueft, 
and  as  I  had  already  introduced  the  fubjeft  in  the  former  edi- 
tion of  this  work. 
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be  of  any  other  ufe,  than  that  of  enabling  Mi 
to  obferve,  that,  in  earlier  periods,  this  fpring 
had  not  remained  unnoticed. 

§  I.  Situation  of  the  Spring. 

The  fpring  ifliies  from  the  declivity  of  a 
fmall  eminence^  fituated  about  the  diflance  of 
half  a  mile  to  the  well  ward  of  Brighton^  and 
a  quarter  of  a  mile  from  the  fea.  The  afcent 
from  the  fea  (hore  to  the  fpring,  is  very  gentle 
and  inconfiderable  i  but  the  eminence  from 
which  it  ifllies,  is  commanded  on  every  other 
fide,  by  a  fucceffion  of  fmall  hills,  which 
gradually  rife  round  it. 

The  hill  which  extends  immediately  to  the 
weftward  .of  Brighton,  and  over  which  the 
Horfham  road  pafles,  confifts  chiefly  of  lime- 
ftone.  Extenfive  lime  pits  are  opened  on 
the  borders  of  this  hill,  and  the  foil  for  fome 
diftance  continues  calcareous.  But  on  ap- 
proaching towards  the  chalybeate  fpring,  the 
foil  gradually  becomes  argillaceous,  and  the 
particular  fpot  on  which  it  is  fituated,  appears 
to  confifl  almofl  intirely  of  clay.  Befides 
clay,  however,  it  was  found,  in  clearing  away 
the  rubbifh,   to  form  the  rcfervoir  that  the 
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foil  in  that  fpot,  was  intermixed  with  veins 
of  a  black  dily  combuftiblc  fubftance^  fonic 
fpecimens  of  which  I  have  fecn,  which  evi- 
dently contained  a  quantity  of  coaly  and 
pyritic  matter.  *  In  the  immediate^  vicinity 
of  the  fpring^  fome  fir  trees  and  fhrubs  have 
been  planted,  which  feem  to  thrive  j  but  ex- 
cept the  turf,  and  fome  fcanty  heath,  no  fpon- 
taneous  vegetation  is  to  be  feen  for  a  confide- 
rable  diflance.  On  the  top  of  the  eminence, 
and  at  a  very  little  diftance  from  the  well, 
there  is  a  pretty  large  pond,  apparently  fup- 
plied  by  a  fpring,  but  which  has  no  parti- 
cular tafte  or  other  ftriking  properties. 

For  the  accommodation  of  thofe  who 
drink  the  water,  a  fmall  neat  building  has  been 
creded  immediately  over  the  fpot  from  which 
the  fpring  iffues,  where  the  water  is  received 
a  few  feet  under  ground,  into  a  bafon  of 
Portland  ftone.  This  refervoir  contains  only 
a  few  gallons  of  water,  but  it  fills  again  as  foon 

• 

*  For  thefe  fpecimens  I  was  indebted  to  Dr.  Ticrncy,  of 
Brighton.  Mr.  Tennant,  to^  whom  I  (hewed  them,  told  me, 
that  he  had  repeatedly  found  on  the  fea  fhore,  at  Brighton, 
fimilar  fragments  of  coaly  pyritic  matter ;  a  circumftance  which 
he  thought  then  rather  Cogular,.  but  which  fqems  now  to  be 
accounted  for. 

z 


334 

as  it  is  emptied,  and  is  prevetited  from  cver« 
flowing  by  a  drain^  which  conveys  its  fuper- 
fliious  contents  into  a  contiguous  pond. 
This  bafon,  I  obferved,  has  its  internal  furface 
deeply  corroded  by  the  water,  and  its  bottom 
is  covered  with  a  thick  yellowifli  fediment, 
which  dews  itfelf  abundantly  wherever  the 
water  is  allowed  to  flagnate,  and  particu^ 
larly  in  the  fmall  crevices  formed  by  the  de- 
cayed brick-work  which  furrounds  the  well. 


§  IL  External  qualities  of  the  water. 

(A) — On  firft  infpeding  the  bafon,  early 
in  the  morning,  and  before  the  water  had 
been  ftirred,  its  furface  is  commonly  found 
covered,  fometimes  entirely,  fometimes  only 
partially,  with  a  very  thin,  iridefcent  pellicle  j 
and  befides  this,  when  the  water  has  not  been 
difturbed  for  fome  hours,  there  is  alfo  often  a 
kind  of  yellowifh  fcum,  floating  in  irregular 
'patches  on  its  furface.  The  fpring  is  at  all  fca- 
fons  very  plentiful,  and  does  not  appear  to  vary 
ienfibly  in  its  qualities.  Yet  after  heavy 
rains  the  water  is  fometimes  (lightly  turlnd* 
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The  temperatlire  of  the  well,  wasfotind  to  be 
^t  5+%  when  the  thermometer  fiodd  in  the 
air  at  68*.  I  have  been  told  by  people  who 
live  on  the  fpot,  that  the  fpring  has  never  been 
known  to  freeze. 

(B)-^The  water,  aitet  the  fmall  quantity 
of  fcum  juft  mentioned  has  been  removed, 
is  quite  clear  and  tranfparent,  and  no  gas  is 
feen  to  efcape  from  itj  although,  if  poured 
high  from  one  veflel  into  another,  there  is  a 
fort  of  fparkling  appearance,  which,  I  believe, 
would  be  found  to  be  common  to  all  waters^ 
and  ought  not  to  be  miftaken  for  a  difengage*- 
ment  of  air  bubbles^ 

« 

(C) — The  Wick  water,  when  quite  freflb, 
has  a  peculiar  faint  fmell,  not  uncommon  id 
ferruginous  waters,  and  a  ftrong,  though  not 
unpleafant,  chalybeate  tafte.  Its  fpccific 
gravity  is  lOor.oS.*  It  inftantly  curdles 
foap.     Some  of  the  water  which  had  been 

♦  The  fpccific  gravity  was  taken  twice  with  fufSdcnt  care 
and  accuracy,  and  with  fimilar  refults.  But  in  both  cafes  the 
water  was  three  or  four  days  old,  before  I  could  have  an  opportu- 
nity of  afccTtaiaiDg  its  depfity. 

%  2 
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allowed  to  ftand  a  whole  night  in  a  glafs 
tumbler  by  the  fide  of  the  well,  with  fomc  of 
the  fcum  above  defcribed  floating  on  its  fur- 
face,  was  found  the  next  morning  ftill  per- 
feftly  clear ;  but  the  greatcft  part  of  the  fcum 
had  precipitated  to  the  bottom  of  the  glafs, 
in  the  form  of  a  yellowifti  ochry  fediment,  in 
which  I  could  only  perceive  a  kind  of  faint 
earthy  tafte, 

(D) — Having  taken  to  my  lodgings,  in  a 
glafs  bottle,  a  gallon  of  this  water,  free  from 
any  fcum  or  fediment,  it  continued  pcrfedly 
clear  the  next  day,  and  exhibited  no  appear- 
ance of  precipitation  or  any  change  whatever, 
except  perhaps  that  the  peculiar  fmell,  which, 
I  have  mentioned,  was  lefs  perceptible.  On 
the  third  day,  fome  fmall  air  bubbles  ap- 
peared on  the  furface  of  the  water,  but  I  could 
perceive  no  other  change.  The  day  after 
however,  on  removing  the  ftopper,  I  remarked 
a  flight  hifling  noife,  as  if  a  quantity  of  air 
was  making  its  efcape.  The  bottle  had  been 
kept  well  (lopped,  but  as  it  was  not  full,  a 
quantity  of  atmofpheric  air  had  remained  in 


337 

conta£l  with  the  water.    At  the  expiration  of 
five  or  fix  days,  the  water  was  found  fome- 
what   turbid,   and   fmall   ycUowifh   particles 
were  feen  floating  in  it.     It  had  loft  entirely 
its  peculiar  fmell,  and  the  chalybeate  inky 
tafte   was    lefs   confpicuous.      After   a    few 
weeks,    a  confiderable  yellow  fediment  had 
fubfided,  the  water  had  become  more  turbid, 
and  the  chalybeate   tafte  ^  was  farther  dimi- 
niflied.      Some  of  the  fame  water,    which 
had  been  carefully  corked  up  in  a  tranfpa- 
rent  glafs  veffel  (no  air  being  left  in  contafl: 
with  it,    and   the   veffel  remaining  at  com- 
plete reft),  preferved  its  tranfparency  much 
longer.     Yet  after  a  few  weeks,  this  water 
alfo   was  found  to  have  depofited  a  yellow 
fubftance  all  over  the   infide   of  the  veffeK 
But  the  water  itfelf,  on  being  poured  out, 
after   ftanding   for    near   two    months,    and 
when  the  chalybeate  tafte  was  confiderably 
diminiflied,    appeared    quite    clear,    leaving 
behind  the  yellow  fediment,  which  adhered 
ftrongly  to  the  fides  of  the  bottle. 
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^  III.  General  effects  produced  on  the  water  bj 

chemical  te/ls. 

Having  now  dated  the  fpontaneous  changes 
which  this  w^ter  undergoes,  and  its  moft 
obvious  external  properties,  I  proceed  to  re-* 
Jate  the  general  refults  obtained  by  the  applit- 
cation  of  tcfts,  or  chemical  re-agents. 

Experiment  I.— Some  of  the  water,  juft 
brought  from  the  well,  being  heated  in  an 
open  veflel,  and  kept  boiling  for  a  few  mi- 
nutes, no  precipitation  took  place,  and  no 
Other  obvious ,  change  was  produced  in  the 
Ivater,  except  a  flight  diniinution  of  its  tranf^ 
parency. 

« 

ExPER.  II.— -The  fame  experiment  being- 
repeated  in  a  tubulated  receiver,  the  neck  of 
which  was  immerfed  in  mercury,  in  order  to 
prevent  the  accefs  of  air,  the  water,  after 
vndergoing  ebullition  for  a  few  minutes,  ap- 
peared as  tranfparent  as  before. 

ExPER.  III.-t-tA  fmall  quantity  of  the  water 
^eing  quickly  reduced  by  boiling  to   about 
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one^third  of  its  volume,  continued  free  from 
precipitate,  although  its  tranfparency  appeared 
(lightly  impaired.  On  attempting  to  pufh. 
the  concentration  farther,  a  yellovifh  fulv 
flance  began  to  colled  at  the  bottom  of  the 
veflel. 

ExPER.  IV. — Some  of  the  water  being 
flowly  hea^pd  in  an  open  veflel,  and  kept  for 
about  an  hour  over  a  lamp,  without  being  ever 
allowed  to  boil,  a  yellow  precipitate  began  to 
take  place,  before  the  water  had  undergone 
any  fenfible  concentration. 

ExPER,  V. — The  foregoing  experiments 
being  repeated  on  water  that  had  beeh  kept  for 
fome  time,  the  feparation  of  yellow  matter 
took  place  more  quickly;  and  in  general, 
there  appeared  to  be  fome  kind  of  proportion, 
between  the  readinefs  with  which  the  heated 
water  yielded  this  precipitate,  and  the  time 

which  had  elapfed  after  it  was  taken  from  the 

well. 

ExPER.  VI. — ^Water,  quite  frefh  from  the 
well,  altered  paper  ftsuned  with  litmus,  to  a 
reddUh  purple  colour. 
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ExPER.  VIL— The  fame  water,  after  being 
boiled,  altered  litmus  exadly  in  the  fame 
manner;  and  the  change  of  colour  feemed 
even  to  take  place  fomewhat  more  readily 
in  the  boiled  than  in  the  unboiled  water. 

Ex  PER.  VI 11. — Paper  ftained  with  turmeric 
had  not  its  colour  any  way  altered  by  the 
water,  whether  previoufly  boiled  of  not. 

Ex  PER.  IX. — Paper  ftained  with  the  red 
infufion  of  Brazil  wood,  being  moiftened  with 
the  water,  turned  to  a  dark  brown  colour, 
with  a  faint  purplifti  hue ;  and  this  cSeGt  took 
place,  whether  the  water  had  been  previoufly 

boiled  or  not. 

.  >     ■  •      • 

ExPER.  X. — Prufliat  of  potafti  inftantly 
produced  a  blue  cloudinefs,  and  after  the  fe- 
paration  of  the  yellow  particles  mentioned  in 
Exper.  3,  A,  and  5,  whether  by  boiling,  or  by 
keeping,  ftill  the  cleat  water  continued  to 
ftrike  blue  with  prufliat  of  potafh,  though 
evidently  in  a  fainter  way  than  before  this 
operation. 

ExpER.  XL— -Tin£kure  of  galls  being  drop- 
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ped  into  the  water  jaift  brought  from  the  well, 
produced,  at  firft,  neither  cloud,  nor  change 
of  colour.     But  on  being  allowed  to  ftand, 
the  mixture  gradually  became  cloudy,  and  the* 
next  day  it  was  found  quite  black  and  turbid, 

ExPER.  XII. — Tinftilre  of  galls  being 
mixed  with  fome  of  the  water,  which  had  beea 
kept  for  a  week  or  two,  the  black  precipitat 
took  place  immediately, 

ExPER.  XIII. — ^The  fulphurlc,  nitric,  and 
muriatic  acids,  produced  no  effervefcence,  pre* 
cipitation,  or  hepatic  fmell  whatever.  But  oa 
the  contrary,  if  the  water  had  begun  to  under- 
go the  fpontaneous  precipitation  before  men- 
tioned,- any  of  thefe  acids  reftored  its  pelluci-^ 
dity  inftantly. 

ExPER.  XIV. — Oxalic  acid  produced  no 
immediate  precipitate ;  but  a  cloud  appeared 
in  the  water  after  ftanding  for  fome  time. 

ExPER.  XV. — Both  oxalat  of  ammonia  and 
oxalat  of  potafh,  produced  an  immediate 
white  preqipitatc* 
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ExPEK.  XVL — Cauftic  alkalis  occafioneda 
precipitation  of  yellowifh  flakes,  and  the  fame 
cSt€t  took  place  in  water  which  had  been 
boiled^    Lime  water  produced  fimilar  eSe^. 

ExPER.  XVII.  — Barytic  water  inftantly 
produced  a  copious  white  precipitate,  whether 
the  water  had  been  boiled  or  not ;  and  this 
precipitate  was  not  rediifolved  by  adding  mu-> 
riatic  acid* 

ExpER. XVIII.— -Both  muriat  and  nitrat  of 
barytes,  threw  down  a  copious  white  precipi^* 
tate. 

ExPER.  XIX.— Nitrat  of  filver  produced  a 
whey-coloured  cloud,  which,  on  Handings 
fubfided,  and  pafled  to  a  grey  coloun 

EXPER.  XX.— Having  previoufly  added  a 
few  drops  of  nitric  acid,  and  of  nitrat  of 
bary tcs,  till  no  further  precipitation  look  place, 
ftill  the  water  gave  a  copious  precipitation 
with  nitrat  of  filver, 

Ex;PBR,  XXL — Nitrat  of  mercury  occa* 
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fioned  a  white  precipitate^  which  continued 
white  after  (landing  for  fome  days* 

ExpER.  XXII.^^^Nitrat  of  ftrontites  pro^ 
duced  no  precipitate  at  firfl;  but  after  ftanding 
for  a  day  or  two,  a  kind  of  white  incruftatioQ 
was  formed  on  the  fides  of  the  glafs. 


ExpER,  XXIII.'^Acetite  of  lead  only  pro^ 
duced  at  firft  a  flight  cloudinefs;  but  after 
(landing  for  a  day  or  two,  a  pretty  purpli(h 
powder  fubfided. 


§  IV.  Inferences  drawn  from  the  preceding 

experiments. 

From  the  preceding  experiments  fome  in- 
ferences prefented  themfelves.  refpeding  thi 
particular  ingredients  contained  in  this  mine^ 
ral  water,  which  prepared  the  way  for  a  more 
minute  inveftigation.  It  was  foon  perceived, 
that  in  feveral  of  the  above  experiments,  ufe* 
lefs  redundancies  had  occurred ;  and  if  I  have 
not  fuppre(red  them  here,  it  is  becaufe  I  wi(hed 
to  r?Ut?  faithfully  the  gradual  p? ogrefs  of  tbi< 
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inquiry,  and  the  various  methods  which  I 
have  ufed  in  profecuting  it. 

ift,  From  experiment  i,  2,  and  3,  it  ap- 
peared obvious,  that  no  part  of  the  folid  in- 
gredients of  this  water,  was  kept  in  folution 
by  means  of  a  gafeous  acid ;  fmce  boiling, 
even  to  a  confiderable  extent,  did  not  produce 
any  precipitation. 

2dly,  From  experiments  2,  3,  4,  5,  it  was 
inferred,  that  the  accefs  of  air  promoted  in 

this  water,  the  precipitation  of  fome  metallic 

* 

fubflance. 

3dly,  From  experiment  6,  it  was  fufpeded 
that  the  water  was  flightly  acid;  but,  from 
experiment  7,  it  appeared  evident  that  this 
circumftance  did  not  depend  upon  the  prefencc 
of  an  aerial  acid* 

4thly,  It  was  inferred  from  experiment  8, 
that  neither  pure  nor  carbonated  alkali,  nor 
pure  earth  were  prefent  in  the  water.  From 
experiment  9,  a  fmall  quantity  of  carbonated 
earth  might  have  been  fufpeded,  but  fuch  an 
inference  being  incompatible  with  experiment 
13,  the  flight  change  of  colour  alluded  to, 
in  the  infufion  of  turmeric,  was  fuppofed  to 
depend  oa  fome  other  caufe. 
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5thly,  The  prcfence  of  iron  was  clearly 
indicated  by  experiment  i  o ;  and  it  was  con« 
jedured  from  experiment  12,  that  the  flow- 
nefs  with  which  tinfture  of  galls  had  produced 
its  efre<fl  in  experiment  1 1 ,  was  owing  to  a 
want  of  fufficient  oxygenation.  Th*  circum* 
ftance  of  a  quantity  of  oxyd  of  iron  being  preci- 
pitated from  the  water  by  a  gentle  heat  (exper. 
4),  whilft  on  the  contrary, no  precipitation  took 
place  (exper.  3),  when  the  water  was  boiled 
brifkly,  could  only  be  accounted  for  by  the 
adion  of  the  atmofphere,  which,  in  the  firft 
inftancc,  oxygenated  the  iron,  whilft  in  the 
latter,  its  accefs  was  prevented  by  the  rapid 
emiflion  of  (leam.  ^ 

6thly,  Both  experiments  14  and  15,  but 
more  cfpccially  the  latter,  indicated  the  pre- 
fence  of  lime  j  but  from  fome  of  the  refults 
^above  mentioned,  it  was  obvious,  that  the 
lime,  in  this  inftance,  was  combined  with  a 
mineral  acid. 

7thly,  The  experinfent  1 6,  confirmed  the 
former  conclufions  with  regard  to  the  exift- 
ence  of  iron  in  the  water ; .  but  did  not  afford 
fatisfadlory  information  as  to  the  exiflence  of 
earthft,  as  thefe  might  eafily  be  confounded 
with  the  oxyd  of  iron. 
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Bthly,  The  experiments  17  and  18^  indi-* 
cated  the  prefence  of  fulphuric  acid»  and  it 
became  probable  that  the  alteration  of  litmtis^ 
obferved  in  experiment  8,  depended  eithef 
upon  this  acid,  in  a  fepafate  ftatei  or  upoa 
fome  of  its  compounds,  which  have  the  fame 
property  with  regard  to  blue  vegetable  colours. 

9thl7,  From  experiments  19  and  20,  it 
appeared  extremely  probable,  that  the  water 
contained  muriatic  acid. 

I  othly.  From  the  colour  of  the  precipitate 
obtained  in  experiment  2 1 ;  from  the  effect  of 
the  mineral  acids  (experiment  1 3)  ;  and  the 
total  abfence  of  hepatic  fmell,  it  appeared 
fufficiently  obvious,  that  the  water  was  free 
from  hepatic  gas,  or  hepatic  compounds. 


■■af  > 


§  V.  Plan  ofAfiat^s^ 

On  coUedling  the  information  derived  from 
thefe  general  refults,  it  appeared  that  the 
only  fubftanccs  which  I  could  pofitively  ex- 
pe<a  to  find  in  the  water,  by  a  more  particular 
inveftigation,  were  iron,  combined  with  the 
fulphuric^  or  perhaps  with  the  muriatic  add^ 
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and  lime,  in  the  ftate  of  felenite,  or  poffUy 
in  that  of  muriat.  I  fufpeAed  the  prefencc 
of  alum,  Epfom,  and  comnion  fait  j  but  this 
I  did  from  conjedure  alone^  and  upon  no 
other  grounds,  than  a  comparifon  of  this 
water  with  other  mineral  fprings  of  an  analo- 
gous compofition.  With  regard  to  the  gafcous. 
contents,  the  only  fubftances  of  this  clafs, 
which  I  could  reafonably  exped  to  find^ 
were  atmofpheric  air,  and  carbonic  acid  gas  ; 
but  neither  the  one  nor  the  other  had  yet 
been  pofitively  fliewn,  and  on  the  contrary, , 
fome  circumftances  had  occurred,  which  ren- 
dered the  prcfence  of  the  latter  rather  impro- 
bable. 

Thefe  general  notions  however,  enabled  me 
to  form  the  following  plan  of  analyfis  : 

I  ft.  To  examine  the  gafeous  conUnts  of  the 
water. 

2dly,  To  obtain  by  evaporation,  the  Jixed 
mgredicnts  of  the  water  in  a  folid  form,  as  a 
previous  ftcp  to  their  chemical  examination. 
For  the  ftate  of  great  dilution  in  which  thefe 
ingredients  appeared  to  exift  in  the  water, 
and  the  great  tendency  fliewn  by  fome  of 
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them  to  be  precipitated  by  concentration^ 
would  have  made  it  exceedingly  inexpedient 
to  operate  on  the. water  itfelf. 

3dly,  To  rediflblve  a  known  quantity  of 
the  refidue  obtained  by  this  evaporation,  and 
precipitate  the  iron  from  it,  by  prufliat  of 
potafh. 

4thly,  To  feparate  the  lime  from  the  fame 
folutiofi  by  oxalat  of  ammonia. 

jthly,  To  add  cauftic  potafti  to  the  fame 
folution,  with  a  view  to  precipitate  both  the 
magncjia  and  aluminCy  if  thefe  earths  fhould 
cxift  in  the  water. 

6thly^  To  boil  this  laft  precipitate,  if  any 
was  obtained,  in  pure  potafh,  in  order  to 
diffolve  the  alumine,  and  thus  obtain  the 
magnefia  in  its  feparate  flate. 

ythly,  In  cafe  the  potafli  fhould  appear  to 
have  taken  up  any  alumincy  to  precipitate  the 
latter  by  boiling  the  alkaline  folution  with 
muriat  of  ammonia. 

Sthly,  To  diffolve  another  portion  of  the 
refidue  in  nitric  acid,  and  to  add  nitrat  of 
barytes,  with  a  view  to  afcertain  the  quantity 
oifulpburic  acid. 

9thly,    To  add  nitrat  of  filver  to  the  fame 
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folution,  ia  order  to  precipitate  the  muriatic 
acid. 

lothly,  Laftly,  to  try,  'by  the  agency 
of  alcohol,  which  has  the  power  of  diffolving 
certain  falts,  and  of  precipitating  othtrs; 
and  by  Oow  evaporation  and  cryftallization, 
whether  fome  light  might  not  be  thrown  on 
other  parts  of  the  analyfis,  and  other  fub- 
ftances  difcovered,  which  were  not  unlikely 
to  exift  in  the  water,  but  might  have  efcaped 
notice,  had  the  former  method  bcftn  exclu* 
fiTely  employed^ 


§  VL  Examination  of  the  gafious  contents. 

Exp£R«  L— A  quantity  of  the  water  juft 
brought  from  the  well,  and  meafuring  exadly 
5-J:  cubic  inches,  was  put  into  a  phial,  or  fmall 
receiver,  the  neck  of  which  terminated  in  a 
bent  tube,  which  had  its  extremity  immerfed 
in  a  mercurial  bath.  The  phial  was  not 
quite  filled  with  the  water,  but  the  quantity 
of  atmofpheric  air,  contained  both  in  the  tube 
and  the  upper  part  of  the  phial,  was  accu- 

%  A 
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'  rately  afcertainCtl.  The  heat  of  a  lamp  being 
now  applied,  an  elaftic  fluid  foon  began  lo 
come  over,  which  was  coIIcQed  in  a  gradu- 

*  ated  jar.  ng  the  water  to  boil 

for  about  m  hour,  no  more  gas 

■was  given  ou  le  water  Jtfelf  was  now 

beginning  the  proccrs  was  ftop- 

.  ped,  and  nined.     For  this  par- 

pofe,  the  I  ir  coilcded  in  thejv, 

"  was  carefully  noted,  and  a  folution  of  cauftic 

■  alkali  being  introduced  into  it,  a  quantity  of 
gas  equal  to  7*-ths  of  an  inch,  was  immtdi- 
ately  abforbcd,  which,  of  courfe,  was  carbooic 
acid. 

ExPER.  II. — With  regard  to' the  portion  of 
air  left  in  the  jar  unabforbed,  it  was  found, 
(every  allovoance  being  made  for  prefTure  and 
temperature),  that  its  bulk  was  perfeQly 
'fimilar  to  that  of  the  air  contained  in  the 
'  apparatus :  and  this  air  being  examined  by 
the  nitrous  teft,  gave  precifcly  the  fame  rcfult 

■  as  atmofpheric  air.  Thefe  two  experiments 
were  tried  a  fecond  time  with  refuUs  exaQly 
fimilar. 
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£xp£R.  IIL— Some  of  the  water  which  had 
been  fei^from  Brighton  to  London,  and  kept 
for  five  days^  being  tried  in  the  fame  manner, 
yielded  only  the  -iVoth  part  of  an  mch,  which 
is  a  little  lefs  than  half  the  quantity  obtained 
in  the  former  experiment. 

.From  thefe  experiments  it  may  be  inferred 
chat,  the  Brighton  chalybeate  yields,  when 

.  recently  tal^^u  fropi  the  fpring,  about  i^th 
part  of  its  bulk  of  carbonic  acid  gas,  and  that 
it  does  not  appear  to  contain  any  other  elaftic 
fluid.  From  the  readinefs  with  which  this 
gas  is  given  out ;  from  the  obvious  diminution 
which  it  fufiers  by  keeping ;  and  from  other 
circumftances  of  the  analyfis,  it  appears  ex- 
tremely probable  that  the  gas  exifts  in  the 

-^water  free  from  any  combination. 


§  VII.  Evaporation  oftbt  water. 

(A) — ^In  order  to  prevent  fuch  chemical 
changes  as  are  liable  to  happen  in  operations 
of  this  kind,  from  too  great  a  heat  being  ap- 
plied, I  was  defirous  of  carrying  on  this  eva- 
poration on  a  pretty  large  mafe  of  water  at  a 

2  A  2 
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very  gentle  heat.  I  had  brought  ho  appatttUa 
with  me  fpr  that  purpofe,  butiMr.  Glafyer,  a 
very  intelligent  and  well-informed  chemift 
and  druggift,  of  Brighton,  obligingly  offered 
his  affiflance  for  this  tedi6us  operation.  A 
whole  gallon  of  water  was  carefully  evapo- 
rated over  a  water  bath,  and  the  refidue,  which 
appeared  in  the  form  of  a  greenifh  mafs,  was 
allowed  to  dry  at  the  fame  temperature.  This 
refidue  weighed  exadly  65  grains,  which 
makes  for  each  pint  8^th  of  folid  contents, 
dried  at  212°.  This  refiduary  matter  foon 
gave  figns  of  dellquefcence,  and  increafed  in 
weight  by  expofure  to  the  atmofphere. 

(B; — After  this  firft  trial,  having  often  had 
Gccafion,  in  London,  during  the  courfe  of 
this  analyfis,  to  evaporate  new  quantities  of 
water,  which  were  fent  to  me  from  Brighton, 
I  found  it  much  eafier  and  more  expeditious 
Jo  begin  by  concentrating  the  water  brifikly 
to  a  fmall  compafs,  over  an  Argand*s  lamp, 
in  a  Florence  fiafk,  and  then  to  finifh  the 
deficcation  of  the  refidue  over  a  water 
bath,  at  any  defired  temperature.  The 
heat  which  I  have  generally  ufed  for  thefe 
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deiiccations  is  that  of  1 60%  and  I  have  unU 
formly  found  that  the  Brighton  chalybeate, 
whether  it  was  taken  from  the  well  in  dry  or 
rainy  weather,  in  fummer  or  winter,  con- 
ftantly  yielded  eight  grains  and  a  balfoi  folid 
refidue,  dried  at  160%  iFor  each  pint  of  the 
water,  and  the  accidental  deviations  from  this 
proportion,  which  have  occafionally  occurred, 
have  never  exceeded  a  quarter  of  a  grain. 

(C) — The  procefs  being  carried  on  in  the 
manner  juft  related^  the  whole  mafs  of  folid 
matter  prefented  itfelf  in  the  form  of  a  greenifh 
incruftatron,  thick  at  the  bottom,  and  gradu- 
ally thinner  towards  the  edges.  But  on  clqfer 
examination,  a  quantity  of  yellow  powder^ 
(which  afterwards  proved  to  confift  chiefly  of 
iron),  appeaijcH  colleded  in  the  centre,  and 
there  was  feen  alfo  a  kind  of  fnow-like  fub- 
ftance  (lightly  fprcad  over  the  whole  furface. 
Viewed  through  a  magnifying  glafs,  the 
whole  mafs  offered  the  appearance  of  a  con- 
fufed  cryftallization;  and  foon  afterwards  figns. 
of  deliquefcence  manifefted  themfelves  by  the 
appearance  of  fmall  drops  of  water  on  diffe- 
rent parts  pf  the  furface.      Thcfe  various  ap^ 
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pearances  defervcd  the  more  notice,  as  they 
pointed  out  the  neceflity,  before  proceeding 
any  farther;  of  rendering  the  refidue  homo- 
geneous, by  careful  mixture  and  trituration, 
in  order  to  obtain  correfponding  refults  from 
differeut  portions  of  the  fame  refidue. 


§  VIII.  On  the  modes  ofjiltraiton  and  dejlcca^ 
thn  adopted  in  this  analj[/is^ 

This  part  of  chemical  manipulation  is  of 
fuch  material  importance  in  an  inquiry  of 
this  kind,  and  is  fo  intimately  connefted  with 
the  refults,  that  although  I  wifh  to  avQJ^ 
enlarging  upon  pradical  details,  yet  I  can 
hardly  proceed  farther,  without  giving  once 
for  all,  a  few  explanations  wtiMti  the  fubje£b 
feems  to  require.  •  j 

Ae  the  difficulty  of  getting,  in  London, 
large  fupplies  of  the  chalybeate,  in  its  recent 
ftate,  made  it  neceifary  to  operate  upon  a 
fmall  fcale,  it  became  the  more  neceifary  to 
guard  againfl:  the  various  fouirces  qf  inacQU* 
racy  to  which  chemical  majjiipulations  are 
iiable«    And  as  it  is  principally  to  the  difie« 

'a 
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rent  modes  oi  JiUration  and  dejtccatlon^  that 
the  ftriking  difcordances  which  frequently 
occur  amongft  experiments,  in  other  refpe(94 
fimilarly  conduded,  are  to  be  afcribed,  it  is 
©nly  on  this  part  of  the  fubjedl  that  I  {hall, 
offer  a  few  obfervations. 

■f 

(A) — With  regard  to  filtraticns,  I  have, 
after  many  comparative  trials,  adopted  the 
fpllowing  method.  Two  round  pieces  of 
filtering  paper,  of  between  three  and  four 
inches  in  <}iameter,  and  exactly  fimilar  in 
weight,  are  cut  from  the  fame  fhcet,  and  ap- 
plied the  one  over  the  other,  in  order  to  filter 
the  folution  through  both.  The  refidue  is  then, 
tfter  due  deficcation,  weighed,  by  putting  the 
paper  containing  it  in  one  fide  o^  the  balance^ 
and  the  plain  piece  of  paper,  fimilarly  dried, 
in  the  other.  The  difference  gives  the 
weight  defired.  In  fome  cafes  it  may  bt 
expedient  to  feparate  the  refidue,  in  order 
to  weigh  It  by  itfelf ;  but  in  general  the 
former  method  is  lefs  liable  to  error.  A  little 
tedioufnefs  in  this  mode  of  proceeding  no 
doubt  arifes  from  filtering  through  a  double 
paper ;  but  it  is  fometimes  the  only  way  of 
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avoiding  differences,  which,  however  triiling^ 
will,  in  a  complicated  analyfis,  arife  from  the 
tfretted   paper   remaining  impregnated    with 
various  foluble  ingredients,  after  the  moifture 
has  been  evaporated  from  it.      I  attempted 
alfo  to  ufe  Dr.  Black's  ingenious  method,* 
which  confifts  in  anointing  every  part  of  the 
filter  with  wax,  except  a  fmall  fpot  in  Ac 
centre,  into  which  the  whole  of  the  refidue 
lubfides.     But  this  mode,  owing  to  a  variety 
of  little  inconveniences,  did  not  appear  to  me 
to  anfwer  the  purpofe  fo  well  as  tlic  method 
juft  defcribed. 

(B) — ^With  regard  to  deficcations,  I  hav^ 
ufed  an  apparatus,  which  I  faw  firft  in  nuf- 
feries,  applied  to*  the  purpofe  of  keeping  the 
food  of  children  of  an  uniform  temperature, 
and  which,  with  fome  trifling  improvements, 
I  have  found  extrepiely  well  adapted  to 
chemical  purpofes.  It  confifts  Amply  in  a 
tin  pan,  about  four  inche?  in  diameter,  and 
three  in  depth,  in  which  i^  placed  another  fimi- 
lar  veflTtl,  which  fits  the  former  prettywexadWy, 

*  See  the  Analyfis  of  fome  mincFal  fprings  in  Iceland,  in  the  3  j 
Volume  of  the  Tranfadlioos  of  the  Rojal  Society  of  £dinburgh« 
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except  that  it  is  about  half  an  inch  fhallower, 
ih  as  to  form  a  fmall  fpace  between  the  two* 
This  fpace  is  filled  with  water,  and  the  fub- 
(lance  to  be  driqd  being  placed  in  the  upper 
or  fmaller  pan,  the  heat  of  a  lamp  is  applied; 
and  in  order  to  prevent  ofcillations  in  the 
flame,  as  well  as  to  keep  the  pans  fufpended 
over  it,  the  lamp  is  inclofed  in  a  cylindrical 
tii^  cafe,  in  the  fides  of  which  there  arc  apw^ 
tures  to  anfwer  the  purpofe  of  chimnies. 

In  placing  in  the  apparatus,  the  fubftance 
to  be  dried»  care  muft  be  taken,  in  order 
to  prevent  inaccuracies  of  temperature,  to 
infulate  that  fubftancc  from  the  apparatus 
itfelf.  For  being  made  of  tin,  *  which 
is  a  good  condudlor  of  heat,  the  bottom 
and  fides  of  the  veflel  are  much  more  quickly 
heated,  than  the  air  or  internal  fpace  of 
the  apparatus  in  which  the  thermometer  is 
immerfed.  This  is  cafily  done  by  placing 
the  fubft^ice  in  a  thin  glafs  capfule,  and 
laying  thilffen  a  fmall  ftand  confifting  of  three 
legs  of  glafs  or  fine  wire,  fixed  on  a  flat  piece 
of  cork.  Things  being  thus  difpofed,  and  a 
thermometer    being    fufpended   immediately 

^  Or  Sittwd  iron,  as  it  might  more  properly  be  called^ 
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over  the  capfule,  a  pretty  accurate  notion  of 
the  temperature  to  which  the  fubftance  is  ex- 
pofed,  will  be  obtained ;  and  this  indication 
will  be  ftill  more  corredi,  if  the  app^atus 
be  covered :  but  this  can  only  be  done  towards 
the  end  of  the  procefs,  when  moft  of  the 
moiflure  is  already  volatilized. 

(C) — ^I  have  only  further  to  obferve  that 
the  temperature  which  1  have  generally  ufed. 
in  deficcations,  is  that  of  1 60** ;  and  whenever 
a  different  degree  of  heat  has  been  ufed,  it 
has  been  exprefsly  mentioned.  It  mud  be 
confeffed  however,  that  as  it  is  only  by  the 
trimming  of  the  lamp,  that  the  temperature 
can  be  regulated,  or  by  putting  on,  or  taking 
off  the  cover,  occafional  deviations  of  five 
or  even  ten  degrees,  are  fcarcely  avoidable^, 
The  heat,  in  this  apparatus,  can  fcarcely. 
be  r^fcd  above  i8o^.  It  is  in  every  inflancQ 
to  be  underflood,  that  the  fub(lanU|^  has  been 
left  expofed  to  the  dated  degree  G|]feat,  until 
it  has  reached  its  maximum  of  dry  nefs,  under 
that  temperature^  which  will  fometin^^s^  take 
ieveral  hours. 
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§«  IX,  RtdiJJolution  of  the  foil d  ingredicfUs  of 

the  "water. 

Tesigrains  of  refidue,  obtained  in  the 
manner  defcribed  §  VII.  2,  being  boiled' 
with  diftilled  water,  th«  fluid  became  muddjr, 
and  a  confideraWe  portion  of  the  refidue  re* 
mained  undiflblved.  A  few  drops  of  muriatic 
acid  being  then  added,  and  heat  applied,  the 
whole  was  immediately  diflblved,  with  the 
exception  of  a  fmall  quantity  of  fediment^ 
which,  on  boiling  briikly>  feemed  for  a  mo- 
ment to  difperfe,  but  foon  reappeared  and 
fubfided  in  the  form  of  a  whitifti  powder. 
I  tried  to  rediflblve  this  fubftance  by  means  of 
concentrated  acids,  and  by  long  boiling  and 
digefting,  but  in  vain.  I  therefore  began  to 
fufpedl  that  the  water  contained  fome  (iliceous 
earth,  an  uncommon  occurrence,  which,  till 
then,  no  circumflance  had  led  me  to  fufpeft. 


»  *! 


^  X.  Silica. 


s^ 


(A) — ^This  infoluble  fubftance,  after  being 
repeatedly  wafhed  with  diftilled  water,  and 
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heated  to  rednefs  in  a  fmall  platina  crucible, 
weighed  ^th  of  a  grain.  This  being  mixed 
■mth  a  minute  portion  of  alkali,  and  tried  with 
the  blow  pipe,  readily  melted  into  a  Infifpa- 
rent  glafs.  The  experiment  being  repeated 
with  a  different  portioa  of  the  fame  refWue, 
a  fimilar  refult  was  obtained }  only  the  quan-* 
tity  of  filica  yielded  in  the  latter  inftancc, 
was  yth  inftead  of  ^th  of  a  grain,  a  fmall 
difference,  which  giv^  an  average  of  j^hs 
of  a  grain  of  ignited  filica,  for  lo  gr^s  of 
the  folid  refidue ;  or  a  quantity  correfponding 
to  1 7  parts  of  filica  for  i  ooo  of  the  folid  in- 
gredients of  th?  water,  dried  at  1 6Q^  * 

(B)— *Some  fufpicion  having  arifen  that 
the  filiceous  matter  might  have  been  yielded 
by  the  glafs  veflels,  and  in  the  procefles  of 
folution  and  filtration,  in  order  to  afcertain 

*  I  (hall  obferye,  once  for  all,  that  In  giving  the  cefults  of 
my  experiments,  mod  of  which  have  been  repeated  feyeral  timest 
I  have  generally,  for  the  fake  of  brevity,  ibted  only  one  refult. 
Whenever  I  have  been  able  to  trace  any  particular  fource  of 
error,  in  any  individual  experiment,  I  have  repeated  it,  and 
have  only  ftated  the  refult  of  that  which  has  clearly  appeared  to 
b<  the  mofl  accurate.  But  when  experiments,  condnded  exa^ly 
in  the  fame  way,  have  prefented  but  very  flitrht  variations  in  the 
refttltfi  {  have,  ib  \his  cafe^  given  t^e  arcrage^ 
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thi«  ipoint,  a  quantity  of  water,  was  eVapo-* 
ratedin  a  tin  veffel,  and  the  refidue  of  thit 
was  treated  as  in  a  former  experiment.  But 
the  fame  refults  were  obtained,  and  no  difFc^ 
rence  could  be  perceived  either  in  the  quantity 
cr  nature  of  this  infoluble  vitrifiable  matter. 


§  XI.  ^ulphat  of  iron. 

Having  been  led  to'  conclude  from  the  cir- 
'^cumftances  before  mentidned  (§  IV.  6c  V.), 
that  a  quantity  of  iron,  mod  probably  in  the 
ftate  of  fulphat,  was  contained  in  the  Brighton 
chalybeate,  my  next  object  was  to  determine 
in  what  proportion  this  fait  exifted  in  the 
water. 

ExPER.  I. — Twenty  grains  of  the  refidue* 
were  diffolved  in  about  four  ounces  of  water, 
bj  means  of  a  few  drops  of  muriatic  acid, 
and  the  folution  was  gently  heated,  a  previ- 
ous ftep  which  I  have  found  effedlual  in 
facilitating  the  precipitation  of  iron  by  pruffi- 

*  Whea  I  ipeak  fimply  of  refidue^  I  always  mean  the  reCdue 
obtained  fron>  the  Brighton  chalybeate>  in  the  manner  defcribed 
in  J  VIII.  B. 
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ited  alkali;  probably  in  coniequence  of  its 
bringing  the  metal  to  that  flate  of  uniform 
oxygenation  which  is  moft  favourable  to  its 
union  with  the  pruffic  acid.  Having  then 
added  a  folution  of  prufliat  of  potafli^  mca- 
furing  one  cubic  inch  and  a  half,  (a  quan- 
tity known  by  previous  trials  to  be  fufficient 
for  the  precipitation  of  the  whole  iron),  the 
iBuid  inftantly  pafled  to  a  blue  colour,  and  a 
blue  precipitate,  darker  than  the  folution, 
gradually  fubfided,  leaving  the  fuperoarant 
*  fluid  tranfparent  and  nearly  colourlefs.  After 
a  few  hours,  the  clear  fluid  was  feparated  by 
means  of  a  fyphon,  and  the  remaining  muddy 
fluid,  containing  the  Pruffian  blue,  was  thrown 
into  a  filter.  This  prufliat  of  iron,  after 
being  carefully  dried,  at  the  temperature  of 
160%  weighed  exadlly  8  grains*  I  repeated 
thi*  experiment  three  times,  without  any 
fenfible  variation  in  the  refult. 

Before  I  could  draw  any  pofitive  conclu(io& 
from  the  laft  experiment,  with  regard  to  the 
real  quantity  of  fulphat  of  iron,  it  remained 
to  be  determined  by  comparative  trials,  what 
quantity  of  prufliat  of  iron  my  folution  of 
prufliated  potafh,  would  precipitate  from  a 
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known  quantity  of  fulphat  of  iron.  This 
led  me  to  various  inquifi^s  refpedling  the 
agency  of  the  pruffic  tcft,  which  are  too  much 
connefted  with  the  fubjcd  to  be  pafled  over 
in  filence. 

ExPER.  ir.— Ten  grains  of  green  fulphat 
of  iron,  recently  prepared  and  regularly  cryf- 
tallized,  were  diflblved  in  water,  and^ter 
adding  a  few  drops  of  muriatic  acid,  the  folu- 
tion  was  gtntly  heated,  in  order  to  render 
this  experiment  perfedly  parallel  to  the  for- 
mer. Ohe  cubic  inch  and  a  half  of  the 
above  mentioned  folution  of  pruffiat  of  pot- 
afh,  being  then  added;  a  quantity  of  Pruifian 
blue  was  inftantly  precipitated,  which  dried 
at  160%  weighed  11.3  grains.  I  was  thus 
enabled  to  deduce  the  real  proportion  of  ful- 
phate  of  iron  in  the  Brighton  chalybeato,  from^ 
this  formula,  11.3:  10=8:  7.079^  There- 
fore 20  grains  of  the  refidue,  dried  at  160% 
contain  ac(S>rding  to  this  efumate,  a  quantity 
of  fulphat  of  irMi,  equal  to  7.079  of  thifi(  fait 
in  its  cryftkllized  flate. 
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« 

£xp£it.  III. — I  have  hitherto  coafiderqd 
as  a  fiandard  of  compariron  fulphat  of  iron  in 
its  cryJialli%edJiatCy  which  is  not  that  in  which 
it  adually  cxifts  in  the  refidue  under  examina- 
tion. In  order  to  afcertain  what  allowance 
ought  to  be  made  for  this  circumftance,  or  in 
other  words,  how  much  a  given  quantity  of 
green  fulphat  of  iron,  in  its  cryftallized  ftate, 
loft  in  weight  by  being  deficcated,  20  grains  of 
the  cryftallized  fait,  reduced  to  a  powder, 
were  expofed  to  a  heat  of  j  60"*,  and  weighed 
at  different  periods  of  the  deficcation.  In  a 
quarter  of  an  hour,  the  20  grains  were  reduced 
to  17.  In  about  half  an  hour  longer,  they 
were  reduced  to  1 5  ;  and  after  an  interval  of 
two  hours,  which  feemed  to  bring  the  fait  to 
its  maximum  of  deficcation,  under  that  tem- 
perature,  the  20  grains  were  reduced  to  14; 
and  the  fait,  in  this  ftate,  was  changed  to  a 
whitifh  powder. 

ExPER.  IV.-^The  fame  experiment  being 
repeated,  with  this  diflere^Fe,  that  the  20 
grains  of  cryftallized  fulphat  were  previoufly 
diflblved  in  water,  and  then  evaporated  to 


dryne6  at  the  fsmp.  tfinperature  Q?  jj^o%  t^c 
^o  grains  were  fedjuqed  to  la,  wMph  is  a 
grains  lefs  than  iri.  f h,e  preceding  experiment* 
.  Taking  the  laft  of  thefe  expierim^nts  (which 
feems  the  moft  applic^bl?  to  the  pre^nt.  cafe) 
as  a  ftandard  of  redudipn,  it  will  be  found 
tha^  20  grains  of  the  rcfidue  cqntain  in  fa£k 
Qnljr  4.24  graii\8  of  ^r/V^  fulpha.t  of  iron,  a 
quantity  correfponding  to  the  7*079  grains  qf 
cryjiallized  fulphat,  which  were  deduced 
from  the  former  eftimation.  It  is  obvious 
therefore,  that  the  mode  of  calculation  juft 
propofed,  would  be  more  ftridtly  correct ; 
but  the  ftate  of  cryJJaUization  being  a  much 
more  uniform  ftandard  of  the  quantity  of 
moifture,  than  any  artificial  prpcefs  of  defic- 
cation,  I  fhould,  on  that  account,  prefer  the 
former  mode,  of  computation. 

ExPBR.  V.  •— The  folution  (Exper.  i) 
from  which  the  iron  had  been  precipitated  by 
pruffiat  of  potafli,  although  quite  clear  at 
firft,  and  having  only  a  greenifti  call  fcarcely 
perceptible,  was  found,  after  ftanding  for  a 
few  days,  to  have  depofited  anpther  diftindt, 
thdugh  not  ponderable  quantity  pf  Pruffian 
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blue.  Sufpeding  from  this  circumftance^ 
that  fotne  minute  portion  of  iron  had  efcaped 
the  adion  of  the  prufliated  potafh,  I  heated  the 
Iblution  with  a  view  to  complete  the  precipi- 
tation. But  inftead  of  the  very  fmall  addi- 
tional quantity  of  precipitate  which  I  ex- 
pected, the  fluid  having  previoUfly  paflTed  to 
a  muddy  green,  and  then  to  a  blue  colour, 
foon  depolited  another  copious  blue  precipi- 
tate, which,  after  the  ufual  filtration  and 
deficcation,  weighed  no  lefs  than  2.8  grains. 

Ex  PER.  VI. — A  fufpicion  naturally  arofe, 
that  this  new  prufliat,  proceeded,  at  leaft 
principally,  from  the  teft  itfelf.  In^  order  to 
afcertain  this  point,  one  cubic  inch  and  a  hklf 
of  the  above  mentioned  folution  of  prufliat  of 
potafh  (a  quantity  equal  to  that  ufed  in  ex.  1 ) 
was  boiled,  firft  by  itfelf,  which  produced  no 
change  or  precipitation,  and  afterwards,  with 
the  addition  of  a  few  drops  of  muriatic  acid,* 

*  Immediately  on  adding  concentrated  muriatic  acid  to  tbe 
cold  folution  of  prufliat  of  potaih,  a  deofe  white  precipitate  ap- 
peared* which  was  inftaotly  rediflblyed  without  any  appUcatioi 
of  heat ;  but  if  a  confiderable  proportion  of  acid  was  added,  a 
permanent  white  precipitate  fubfided. 
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which,  in  a  few  minutes,  occafioned  a  co- 
pious blue  precipitate,  weighing,  after  the 
ufual  filtration  and  deficcation,  2.7  grains. 
It .  appears  therefore  that  each  cubic  inch  of 
the  teft,  yielded,  on  being  boiled  with'muria- 
tic  acid,  1.8  grains  of  priiffiat  of  iron;  and 
confequently,  that  the  additional  precipitation 
of  2.8,  in  the  experinfjient  above  mentioned^ 
proceeded  (with  the  exception  of  only  roth 
of  a  grain)  from  the  iron  contained  in  the 
prufTiat  of  potafh,  and  not  from  the  folution 
under  examination. 

As  however  the  quantity  of  iron  thus  pre- 
cipitated from  pruffiat  of  potafli,  by  boiling 
with  muriatic  acid,  was  not  the  whole  of  the 
iron  contained  in  that  teft,  I  do  not  entirely 
depend  oh  the  accuracy  of  the  laft  conclufion. 
For,  unlefs  the  quantities  of  acid  ufed,  and 
the  degree  of  heat  applied,  be  exaftly  the 
fame  in  both  experiments,  correfponding  re- 
fults  cannot  be  expeded.  In  the  prefent  in- 
ftance  therefore,  where  thefc  circumftances 
were  not  attended  to,  the  coincidence  obtained 
may  have  been  accidefntah  But  it  may  be 
remetnbefed,  that  my  eftimate  of  the  quantity 
of  iron  in  the  chalybeate  reded  upon  a  direct 
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cemparativc  fexpcrimeat  (exper.  2)  on  attl- 
fiml   fulphat  of  iron^  the  refult  of  which 
was  afterwards  confinned  by  the  applkatioh 
ti(  foccina/t  of  ammonia  (expen  7  &  8),  a 
teft  totally  different  from  the  former.      Thk 
eilim2rt:e  therefore  is  quite  independent  of  the 
pcctfKarltie^  of  the  pruific  teft  above  men- 
Ikmed  (exper,  5  &  6).      But  I  have  thought 
it  right  to  fkte  them,  as  they  point  out  the 
neceffity,  whenever  there  is  an  accefs  of  acid, 
df  boiling  the  folutions  to  which  the  pruflic 
teft  has  been  applied,  as  a  previous  ftep  to 
any  other  part  of  the  procefs  in  which  heat 
may  be  required ;  fince,  otherwife,  a  precipi- 
tate arifing  from  the  teft  itfelf,  would  interfere 
with  the  fubfequent  refults.     And  it  may  be 
alfo  obferved,  th?it,  boiling  with  muriatic  acid, 
provided  it  be  carried  to  a  fufficient  extent, 
will  be,  on  many  occafions,  a  convenient  mode 
of  fcparating  entirely  the  iron  from  folutions 
in   which   the  pruflic    teft    has   been    con- 
cerned ;  fmbe,  as  Scheele  has  firft  obferved, 
the  mineral  acids  pofleis  that  power. 

It  may  not  be  ufelefs  to  obfervc,  that  the 
folution  of  pruffiated  alkali,  which  I  u£Dd  in 
all  thefe  experiments,  confift^  of  one  part  of 
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the  prufEat  in  cryftals,  to  Hxteen  parts  cff 
diftilied  water ;  and  that  a  ipecimen  of  theic 
cryftals,  burnt  with  a  little  wax,  in  a  fdver 
crucible,  yielded  0.225  ^^  brown  oxyd  of 
iron.  This  prufliat  of  potafh  was  fo  prepared, 
as  not  to  be  tinged  blue  by  the  mineral  aoids, 
unlefs  heat  was  applied. 

Having  thus  obtained  by  moans  of  the 
prufiic  teft,  refults  which  appeared  fufiiciently 
accurate,  with  regard  to  the  quantity  of  full- 
phat  of  iron  contained  in  the  water,  I  was 
defirous  to  afbertain,  by  fome  other  proccfk 
totally  unconneded  with  this,  the  real  pro* 
portion  of  metallic  iron,  or  rather. of  oxyd  of 
iron,  adually  contained  in  a  given  quantli]^ 
of  this  chalybeate. 

For  this  .purpofe,  and  in  order  to  obtain  a 
folution  of  this  queftion,  perfe^ly  indepen^ 
dent  of  my  own  experiments,  I  requefted  of 
my  friend  Mr.  Allen,  one  of  the  kfturers 
of  chemiftry  in  the  medical  fchool  of  Guy^ 
Hofpttal,  to  examine,  by  aAy  method  he 
might  tbink  proper^  a  portion  of  refidue  pro^ 
cured  in  the  fame  manner  as  that  which  had 
been  the'objefl;  of  the  preceding  experiments. 
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He  very  obligingly  complied  with  my  rcqueft, 
and  foon  afterwards  favoured  me  with  the 
following  account,  which  1  ihall  give  in  his 
owrt  words : 

ExPER*  VII. — ^^  Ten  grains  of  the  precipi- 
tate from  the  chalybeate  fpring  at  Brighton^ 
dried  at  the  temperature  of  i6o**,  were  dif- 
folved  in  diftilled  water,  by  the  afll (lance  of  a 
little  muriatic  acid,  with  the  exception  of  a 
minute  fradion  of  a  grain,  which  appears 
by  Dr.  Marcet's  experiments,  to  be  filex. 
This  folution  was  exactly  neutralized  by  am- 
monia. A  folution  of  fuccinat  of  ammonia 
being  added,  and  the  whole  boiled,  a  brown 
precipitate  was  obtained.  This  roafled  with 
wax,  in  a  filver  crucible,  gave  I.  3  grains  of 
oxyd  of  iron. 

**  Dr.  Marcet  having  found  that  the 
oxyd  of  iron  in  this  mineral  water,  is  com* 
bined  with  fulphuric  acid,  the  following  com- 
parative experiment  was  made  with  the  green 
fulphat  of  iron,  to  determine  the  quantity  of 
oxyd  of  iron  contained  in  it,  by  the  teft  of 
fuccinat  of  ammonia-    ' 
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ExPER.VIIL — **Five  grains  of  cryftallizcd 
green  fulphat  of  iron,  were  diflblved  in  diftllled 
water ;  and  the  iron  precipitated  by  fuccinat 
of  ammonia  in  a  boiling  heat.  The  precipi* 
tate  being  treated  with  wax  in  a  red  heat| 
gave  1.8  oxyd  of  iron,  which  was  of  ared- 
difh  colour,  refembling  cinnamon,  but  rather 
darken 

"Then  1.8:5=1.3:  3.61  grains  of  green 
fulphat  of  iron,  in  i  o  grains  of  the  precipitat 
procured  by  boiling  the  water  down  to  dry- 
nefs,  in  a  heat  not  exceeding  i6o% 

"  In  employing  the  fuccinat  of  ammonia 
as  a  teft,  care  mud  be  taken  to  faturate  the 
folution  to  which  it  is  applied,  very  accu- 
rately/'* 

On  comparing  ihcfe  refults  with  my  own, 
I  had  the  fatlsfadion  to  obferve  that  the  quan- 

*  In  addition  to  this,  I  would  obfenrey  that  long  and  rq)eated 
boiling,  is  aUb  necefli^y  to  promote  the  adlion  of  this  tefl  on 
fulphat  of  irouj  upon  which  it  ads  but  very  flowly  and  imper- 
fedlly  without  it.  ,  It  is  evident  that  the  cfftCt  of  boiling,  in 
this  inftance,  depends  merely  upon  a  further  oxydation  of  the 
iron  ;  (ince  by  allowing  the  folutioo  to  (land  for  a  fufficient 
length  of  time,  or  by  adding  nitric  acid>  the  iron  becomes 
leadily  and  entirely  precipiuble. 
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tltjr  of  fuljihSt  of  irori,  ^4iich  I  concludied  to 
be  '''^^^  appeared  from  Mr.  Allen's  more 
dlred  eftimate,  to  bfe  ^,  a  degtee  of  co- 
incidence which  it  can  hardly  be  expedied 
to  furpafs  iii  i-efearcheS  of  this  natlire. 

in  order  to  form  an  ertitiiate  of  the  adlual 
quantity  of  ixletal  or  metallic  Iron,  cbfi trained 
in  the  chalybeate,  I  tried  the  following  expe- 

niricht; 

"i  •  •      ■ 

fexpER,  tX.— Five  grains  of  iron,  filed 
from  the  pureft  fpecitneii  of  hlalleable  iron 
iehich  i  could  procure,  were  diflblv^d  in  di-^ 
iiited  fulphurjc  acid,  by  long  digeftibh  in  a 
gentle  heat.  This  folutioii  being  previoufly 
neutralized,  was  repeatedly  boiled  and  filtered 
with  fuccinat  of  ammonia,  and  afterwards 
treated  with  pure  ammonia,  to  precipitate  a 
fmall  reiHaining  portion  of  iron,  which  tiad 
cfcaped  the  adion  of  the  fuccinic  teft.  The 
whole  of  this  precipitate  being  expofed  to  a 
red  hea^,  in  ah  open  filver  crucible,  and 
treated  with  wax,  in  the  fame  way  as  in 
exper.  7  &  8,  gave  7,4  grains  of  a  dark  red 
brbwn  oxyd  of  iron,  which  was  attracted  by 
the  magnet.     It  appears  therefore  that  ioq 
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grains  of  this  oJtyd,  cotlfiftedbf  67i6of  m«al, 
knd  32.4  of  bxyg'eti.    - 

By  cbriibining  tttefe  rtfults  ^hh  thofi 
df  the  t^kx)  fdnher  e^t^rimtints,  it  Mvill  bifc 
found  tftat  the  id  gralh^  of  refidde  (^hich^ 
In  6xjyefv  y,  yielded  1.5  grains  of  oxyd  of 
ii-ort),  edhtainiici  reilly  no  more  than  0.8^ 
grains  of  metallic  ifdn,  or  8-7  in  1 60  grains; 
And  the  aClual  proportion  of  metal  in  5  grains 
t5f  cryftalllzed  fulphat  (wliich,  in  expef .  8^ 
yieldeid  1.8  grS.  of  okyd),  Would  be  1^22  gfsv 
or  24.4  itt  100  ;  a  quantity  corriefpondittg 
to  o.  ^6- df  the'  oXyd.  *  As  however  the  pW* 
portion  of  bScyd  in  the  foft:,  ttiuft  depend  upojl 
its  degtefe  tof  oxydatidn,  thde  refulls,  even 
allowing  thertl  to  be  perfedly  accurate,  tpah 
only  be  iapplied  to  experiments  made  exadly 
under  the  fkme  circumftances  as  thofe  juft 
related.  Btut  I  fhould  not  omit  to  mention,  that 
my  bro^n  oXyd  of  iron,  hiad  a  more  diAin^S; 
reddifh  hue  than  that  obtained  by  Mr.  Allen^ 
in  the  experiment  to  whlfch  this  is  compared ; 

♦  Chemical  writers  agree  in  reckoning  0.27  of  oxygen  in 
oxyd  of  iron  at  its  minimum  of  oxyciatlon,  fuch  as  it  is  ob« 
tained  from  '^ire  green  fulphat ;  and  048  in  the  red  oxyd,  fudh 
as  it  cxifts  in  tlie  red  fulphat  of  iron.  In  my  experiment,  the 
oxyd  appeacred  to  contain  'o:3i4«  Which  is  4  kind  of  ii)t^r- 
pnediate  proportion  between  thofe  juft  mentione4- 
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although  the  procefs  of  precipitation  and  cal* 
cination,  was,  as  much  as  poflible,  carried  on 
in  a  fimilar  manner.  It  mud  be  obferved, 
alfO|  that  my  folution  of  5  gfains  of  iron, 
having  not  been  brought  to  the  ftate  of  cry- 
flallized  fulphat,  fome  doubts  may  arife  as  to 
the  degree  of  oxydation  which  the  metal 
underwent  in  that  folution. 

Before  I  conclude  my  obfervations  on  this 
part  of  the  fubjedt,  I  fliould  not  omit  to  re- 
mark, that  wherever  in  the  courfe  of  this  in- 
quiry a  quantity  of  iron  has  been  precipitated 
from  the  water,  whether  merely  in  confc- 
quence  of  its  being  kept  for  fome  time  (as  in 
'  exper.  2.  D),  or  by  means  of  concentration, 
it  has  never  prefented  itfelf  in  the  ftatc  of 
ochre,  or  fimple  oxyd  of  iron ;  but  on  ihc 
contrary,  has  always,  upon  careful  examina- 
tion, appeared  to  be  combined  with  a  portion 
of  fulphuric  acid,  forming  what  has  been 
called  a  fub-fulphat  of  iron.  « 


§  XII.  Rcdfulpbat  of  iron. 

Exp  e  r  .  I. — T^werity  grains  of  relidue  were 
put  in  a  phial,  with  about  j  ^t>  grains  of  alco- 
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hoT,  of  the  fpecific  gravity  of  8.10,  and  the 
mixture,  after  being  often  fliaken  and  kept 
•well  corked  for  a  few  hours,  was  thrown  into 
a  filter.  This  filtered  fpirituous  folution  was 
of  a  reddifh  yellow  colour.  Being  evaporated 
ta  drynefs,  it  difcovered  a  deliquefcent  brown- 
ifli  refidue,  which  being  rediffolved  in  water, 
imparted  to  it  a  deep  yellow  colour.  But  a 
fmall  portion  of  this  refidue  (which  proved  to 
be  a  fub-fulphat  of  iron,  formed  by  the  a^lioil 
of  the  atmofphere,  during  thfe  procefs  of 
evaporation)  remained  undiflblved,  till  a  little 
muriatic  acid  was  added.  The  refidue  which 
had  been  depofited  in  the  filter  by  a  fpirituous 
folution,  was  become  of  a  paler  colour,  in 
coiifequence  of  its  being  treated  with  alcohol, 
and  had  loil  its  deliquefcent  quality.  Its 
weight  was  reduced  to  14.  i  graips.* 

ExPER.  II. — As  it  is  well  known  that 
alcohol  has  the  property  of  diflblving  red 
fulphat  of  iron,  whilft    on   the   contrary  it 

♦  Yet  the  rdidue  of  the  folution  in  alcohol  dried  at  i6o» 
weighed  only  3.1 » inflead  of  6.9  graias,  which  would  have  been 
the  complement  of  the  20.  grains  of  refiduous  matter.     This 
mud  be  owing  to  a  lofs  of  moidure,  in  confequence  of  the 
gdlion  of  alcohol. 
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|)recipitates  the  grceii  fulphat,  there  cculd  be 
no  doubt  but  that  the  deliquefcent  refidue, 
obtained  in  the  former  experiment,  coutained 
a  quantity  of  red  fulphat  of  iron.  In  order 
to  form  an  eftiraate  proportion  of  this  fait 
in  a  given  quantity  of  the  refidue,  the  yel- 
low watery  folution  above  mentioned,  pro- 
ceeding (exper.  i)  from  26  grains  of  refi- 
due, was  treated  with  prufliat  of  potafh, 
\vhich  occafioned  a  precipitation  of  Pruffian 
blue,  weighing  )  .45  ;  which  denotes  a  Quan- 
tity of  red  fulphat  of  iron,  equivalent  to  1.5 
grains  of  the  green  fulphat. 

(A) — But  although  the  prefence  of  red 
fulphat  in  the  refiduary  matter,  is  manifeftly 
fhewn  by  thefe  experiments,  yet  they  do  not 
by  any  means  prove,  that  the  fait  adaally 
exifted  in  the  recent  chalybeate.  On  the 
contrary  it  appears  probable,  that  it  is  the 
prociud*  of  the  feveral  operations  to  which 

*  Mr.  Kirwan,  in  his  **  E/Iay  on  the  Analyfis  of  Mineral 
Waters,**  in  which  he  has  fo  much  coDtributed  to  the  tulvatice- 
ment  of  that  part  of  chemical  fcience,  cxprcfles  a  belief  that* tbt 
fulphat  of  iron,  which  has  occafionally  bctn  difcovercd  in  mineral 
waters,  did  not  exid  in  thofe  waters,  previous  to  th^  inaalytic 
procefFes  to  which  they  were  fubjc^cd. 
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the  water  has  been  fubmitted.  This  I  think 
may  be  inferred,  not  only  from  the  tindure 
of  galls  not  tinging  the  recent  chalybeate 
black,  but  alfo  from  the  conftant  formation 
and  precipitation  of  fub-fulphat,  which  hap- 
pens whenever  the  water  is  expofed  to  a 
procefs  of  oxygenation.  For  it  is  reafonable 
to  fuppofe,  that,  whilft  on  one  hand,  a  procefs 
of  oxygenation,  and  confequent  feparation  of 
oxyd  of  iron  from  the  acid  which  held  it  in 
folution  takes  place,  the  portion  of  acid  thus 
liberated,  will  unite  with  as  much  of  the 
fuperoxygenated  oxyd,  as  it  will  be  qapablc 
of  combining  with,  and  thus  a  quantity  of 
the  red,  or  fuperoxygenated  fulpliat  will  be 
generated.  This  queftion  however,  is,  in  the 
prcfent  inilance,  a  mere  matter  of  curiofity, 
fmce  it  canm)t  aflFedl  in  any  material  manner 
the  former  xefults  obtained,  either  as  to  the 
abfolute  quantity  of  iron  in  the  chalybeate, 
or  as  to  the  nature  of  its  combination. 
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§  XII  i.   Muriat  of  iron. 

I  have  fuggefted  in  a  former  part  of  thn 
paper,  the  poffibility  of  ibme  muriat  of  iroQ 
being  contained  in  the  water.  This  conjee- 
ture,  the  experiments  above  related,  do  not 
precifely  contradidl,  but  they  render  it  ex- 
tremely improbable. 

In  the  firft  place  it  muft  be  remembered, 
that  if  any  muriated  iron  did  exift  ia  the 
water,  it  could  only  be  in  a  very  minute 
quantity,  fince  it  muft  have  made  part  of  the 
fmall  portion  of  red  fulphat  of  iron  which 
was  eftimated  from  the  preceding  experiments, 
both  thefe  falls  being  equally  foluble  in 
alcohol. 

Had  the  fpirituous  folution  concsdned  no 
other  falts  but  the  red  fulphat  or  muriat  of 
iron,  the  prefence  or  abfence  of  the  latter 
would  have  been  eafily  demonftratcd  by  nitrat 
of  filver,  or  any  other  teft  of  muriatic  acid. 
But  in  this  cafe,  as  it  will  be  proved  hereafter, 
the  muriats  were  difcovered,  which  prevented 
my  obtaining  an  abfolute  proof  of  the  water 
being  perfeclly  free  from  the  prefence  of 
muriated  iron. 
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%  XIV.  Sulpbat  of  lime. 

ExPER.  I. — Oxalat  of  ammonia  being 
added  to  a  folution  of  lo  grains  of  refidue, 
the  iron  of  which  had  been  previoufly  fepa- 
rated  by  fuccinat  of  ammonia,  a  confiderable 
turbidneft  inftantly  took  place,  and  a  white 
precipitate  readily  fubfided,  which,  dried  as 
ufual,  weighed  4.  i  grains* 

Having  had  every  reafon  to  conclude  from 
fome  of  the  preliminary  experiments,  men- 
tioned in  a  former  part  of  this  paper,  that 
the  lime  exifted  in  the  water  in  the  ftate  of 
fulphat,  it  remained  to  be  determined,  what 
quantity  of  fclenite  corrcfponded  to  the  4.  i 
grains  of  oxalat  of  lime,  obtained  from  10 
grains  of  refidue. 

Not  finding  in  any  chemical  works  any  fa^s 
froril  which  I  could  immediately  deduce  the 
folution  of  this  queftion,  I  made  the^following 
comparative  experiment : 

ExPER.  IL*— A  fpccimen  of  the  pureft 
native  felenite  that  I  could  procure,  was  pul- 
verized and  boiled  to  faturation  in  diftilled 
water.  This  folution  was  decanted^  and  the 
clear  fluid  evaporated  to  drynefs  in  the  tern- 
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perature  of  16.0**.  Five  grains  of  the  felGnlte 
thus  obtained  and  dried,  being  rediflblved  in 
water,  and  afterwards  precipitated  by  oxalat 
of  ammoniai  and  dried  at  j6o%  weighed 
4.25  grains;  which  is equi v:\lent  to  x  17  parts 
of  felenite,  for  100  parts  of  oxalat  of  ammo- 
nia. Confequently  the  following  formula, 
4.25:5==4.i:  ;v,  will  give  4.82  grains,  as  the 
quantity  of  fclcnite  contained  in  10  grains  of 
refidue,  dried  at  i6o** 


§  XV.  Alum  qnd  Epfomfalt. 

The  prefence  of  thefe  two  earthy  fulphats 
in  the  water,  being  by  no  means  improbable, 
I  tried  to  difcover  them  in  the  following 
Ipanner. 


•  This  eftimate  of  courfc  fiippofes  that  felenite  is  the  only 
calcareous  fait  prefent  in  the  water.  Muriat  of  lime,  which  is 
often  found  in  mineral  waters,  could  not  be  expedted  iathis» 
itjice  its  exigence,  except  in  extreme]/  minute  quantities,  is 
incompatible  with  fulphat  of  iron.  In  confirmation  of  tliis,  I 
tried  the  muriatic  falts  obtained  from  the  folution  in  alcohol 
(f  XIII.  exp.  i),  with  oxalat  of  ammonia,  which  occafloncd 
CQily  a  T.ery  flight  clou4f  without  apy  ponderable  prccipitat. 
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ExPEit.  I. — ^Thc  portion  of  refiduc  which 
had  been  left  in  the  filter  (§  XII.  cxper.  i), 
by  the  folution  in  alcohol,  was  diflblved  in  a 
quantity  of  diftilled  water,  not  fufficient  to 
take  up  any  confiderable  quantity  of  felenite, 
and  the  filtered  folution  was  evaporated  in  a 
temperature  not  exceeding  8o*.  As  the  eva*- 
poration  advanced,  regular  cubic  cryftals  der 
pofited  themfel  ves  on  the  bottom  of  the  veffel ; 
and  when  it  was  completed,  there  appeared 
alfo,  befides  the  cryftals  (which  formed  the* 
greateft  part  of  this  refiduC;,  a  minute  quan- 
tity of  a  yellowifti  powder,  collected  in  the 
centre  of  the  cup,  and  a  kind  of  fnow-likc 
cfflorefcence  (lightly  fpread  over  it.  But  no 
other  cryftals  but  thofe  juft  mentioned  could 
be  difcovered.  The  whole  of  this  refidaary 
mafs,  dried  as  ufual,  weighed  precifely  .5 
grains.  But  the  heat  applied  in  the  procefs 
of  drying,  was  not  fufiicient  to  deprive 
the  cryftals  of  their  water  of  cryftallization. 
From  the  form  of  thefe  cryftals,  from  their 
decrepitation  on  being  heated,  and  their  well 
known  tafte,  there  could  be  no  doubt  but. 
that  they  were  muriat  of  foda« 

2  c 
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ExPER.  IL — In  order  to  obtain  more  pofi- 
tive  information  in  this  refpeft,  and  alfo  to 
afcertain  the  nature  of  the  fmall  portion  of 
uncryftallized  matter  mixed  with  the  cryftals, 
the  refidue  of  5  grains  above  mentioned,  was 
mixed  with  about  2  ounces  of  diftilled  water, 
which  rediflblved  the  whole  of  it,  with  the 
exception  of  a  very  minute  quantity  of  a 
yellowifli  powder.  The  following  tefts  were 
then  tried :  '         • 

(a)  Prufliat  of  iron  produced  a  pale  green 
colour,  and  a  precipitate  weighing  i%ths  of  a 
grain. 

fb)  Oxalat  of  ammonia  occafioned  a  pre- 
cipitate weighing  1.6  grains. 

(cj  Nitrat  of  filver,  and  muriat  of  bary tes, 
both  produced  copious  precipitates. 

(d)  A  folution  of  platina  in  nitro-miiriatic 
acid,  produced  no  precipitate  whatever.  * 

fej     The  fmall  quantity   of  undifTolved 

*  This  teft  is  exceedingly  convenient  and  decifire  with  regard 
to  the  prefence  of  potafh^  as  it  forms  a  didinfl  and  immediate 
pccipitate  with  the  fmalleft  portion  of  this  alkali,  or  any  of  its 
conipouDdsy  whilit  it  is  DOt  at  all  affeded  by  the  mineral  alkal]. 
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yellow  powder,  which  weighed  at  moft  -^Xh 
of  a  grain,  proved  to  be  fubfulphat  of  iron.  * 
fjf^J  After  the  complete  removal  of  the  iroa 
and  lime,  the  remaining  folution  was  trie4 
both  with  pure  ammonia  and  pure  potafh^ 
which  occafioned  no  cloud  or  precipitate  what- 
ever ;  whilft  the  leaft  quantity  of  any  earthy 
fait,  added  to  this  folution,  was  readily  dif- 
covered  by  the  alkali. 

From  thefe  experiments  I  inferred j   that 
the  5  grains  foluble  in  water  confided  of  about 

2  grains  of  fulphat  of  iron  and  felenite,  and 

3  grains  of  muriat  of  foda :  and  from  the  laft 
refult  in  particular,  I  concluded,  that  neither 
alum,  nor  fulphat  of  magnefia,  were  con- 
tained in  the  water. 


♦  It  may  be  obferved  that  the  quantity  of  fulphat  of  iron  yet 
difcoveredy  either  io  the  fpirituous  or  the  watery  folution,  does 
not  amount  to  more  than  2  grains,  inflead  of  the  7  grains  which 
the  20  grains  of  refidue  under  examination  (hould  contain, 
according  to  my  former  flatements.  But  the  remaining  5  grains 
were  found  in  the  ftate  of  fubfulphat,  in  th^,  refidue  infoluble 
both  in  alcohol  and  water,  which  confifled  entirely  of  felenite 
and  fubfulphat  of  iron.  , 

2  C  2 
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§  XVI.  Muriats  of  Ahmine  end  Magnefia, 

Exp  EH.  I.— Twenty  grains  of  refidjue  were 
fedifTalved  in  dilute  muriatic  acid,  and  boiled 
witli  pruffiat  pf  potafh,  till  the  iron  was  com^ 
pletely  removed.  The  folution  was  aftei> 
wards  neutralized,  and  the  lime  !(eparated  by 
oxalat  of  ammonia.  A  folution  of  pure  pot- 
afh  being  then  added,  in  order  to  precipitate 
the  alumine  and  magnefia,  whitifh  flakes  gra- 
dually fubfided,  which  being  colle£l:ed  on  a 
filter^  and  dried  at  160%  weighed  2.1  grains. 

ExPER.  II.— This  precipitate  was  boiled  in 
a  folution  of  pure  potafh,  with  a  view  to  dif- 
folve  the  alumine,  and  thus  feparate  it  from 
the  magnefia,  which  is  not  foluble  in  alkali. 
This  folution  being  allowed  to  cool,  foon  de- 
pofited  a  whitifh  powder,  and  the  fluid,  which 
continued  fomewhat  turbid,  being  decanted 
oflf,  the  white  powder,  dried  as  ufual,  wa.8 
found  to  have  loft  about  half  of  its  weight. 

From  thefe  firft  refults  I  naturally  conjec- 
tured, that  the  2. 1  grains  confifteH  of  nearly 
equal  parts  of  alumine  and  magnefia.     This 
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however,  as  it  will  foon  appear,  was  contra- 
dided  by  fubfequent  experiments. 

Ex  PER.  III. — The  whitifh  powder  info- 
luble  in  potafh  being  examined,  proved  to 
be  magnefia,  mixed  with  a  fmall  quantity  of 
lime,  which  was  readily  difcovercd  by  the 
oxalic  teft.    But  the  fuppofed  folution  of  alu- 
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mine  in  potafh,  being  allowed  to  ftand  for 
fome  time,  depofited  a  further  quantity  of  a 
whitifh  powder,  and  the  clear  alkaline  liquor 
being  boiled  with  muriat  of  ammonia,  pro- 
duced no  precipitation  whatever,  which  led  me 
to  fufpedl  that  the  whole  of  the  original  pre- 
cipitate (cxper.  I )  was  magnefia,  ovith  the  ex- 
ception of  the  minute  quantity  of  lime  juft 
mentioned. 

txPER.  IV. — In  hopes  to  obtain  more^de- 
cifive  refults  on  this  fubjefl:,  and  in  order  to 
vary  the  laft  experiments,  I  made  a  new  fo- 
lution of  ID  grains  of  refidue,  from  which  the 
iron  was  precipitated  by  fuccinat  of  ammonia. 
But  from  this  folution,  treated  like  the  former 
with  cauftic  alkali,  I  could  obtain  no  earthy 
precipitate. 
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BxPER.  V.-^This  clrcumftance,  as  it  ap- 
peared afterwards,  was  fimply  owing  to  the 
ftate  of  very  great  dilution  in  which  the 
earthy  fait  exifted  in  this  folution ;  but  before 
I  was  aware  of  this,  an  idea  occurred  to  me, 
that  the  non-appearance  of  a  precipitate  in  this 
cafe,  might  poflibly  arife  from  the  previous 
application  of  fuccinat  of  ammonia.  In  order 
to  afcertain  this  point,  I  prepared  artificial 
folutions  of  muriat  of  alumine,  and  muriat  of 
magnefia,  and  obferved,  that  on  pouring  a 
few  drops  of  fuccinat  of  ammonia  into  the 
former,  a  copious  precipitate  fubfided. 

It  appeared  therefore  ufelefs  to  profecutc 
any  farther  my  inquiry  on  the  above  folution. 
But  this  property  of  fuccinat  of  ammonia,  to 
precipitate  alumine,  ftruck  me  as  being  new 
and  curious,  and  attracted  for  fome  time  my 
attention. 

(A)— rl  fhall  not  enter  here  into  all  the  par- 
ticulars of  the  inquiry  and  various  experi- 
ments refpe£ting  alumine  and  its  relations 
with  the  fuccinic  teft,  which  arofe  from  the 
circumftance  juft  related;  but  as  the  fubjeft 
is  by  no  means  unconne<^ed  with,  the  obje^ 
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of  this  eflay,  and  as  fome  explanation  may  be 
of  ufe  to  facilitate  the  application  of  this  teft- 
to  the  examination  of  folutions  of  alumine,  I 
fhall  mention  the  following  general  refults : 

1  ft,  That  fuccinat  of  ammonia  precipitates 
alumine  from  its  combinations,  readily  and 
entirely,  provided  there  be  no  confiderable 
excefs  of  acid,  in  which  cafe  the  folution  muft 
be  previoufly  neutralized. ' 

2dly,  That  this  tell  does  not  appear  to  have 
any  adtion  on  magnefia  or  its  compounds, 
and  will  therefore  in  many  cafes  afford  a 
more  convenient  difcriminating  teft,  between 
this  earth  and  alumine,  than  the  boiling  with 
potafli,  which  was  generally  reforted  to.  * 

3dly,  That  if  a  folution  of  loo  parts  of 

♦  Since  this  was  written,  T  have  feen  in  the  Journal des  Minesf 
N*  70,  a  paper  on  Yttria,  by  Mr.  Ekeberg,  in  which  the  author 
notices  the  property  of  fuccinat  of  ammonia  to  precipitate  glucine, 
which  is  another  common  feature  between  this  earth  and  alu- 
mine. But  I  do  not  find  that  either  Mr.  Ekeberg  or  any  other 
writer  has  noticed  the  property  of  this  teft  with  regard  to  alu- 
mine. On  the  contrary  I  obferve,  that  the  celebrated  chemift 
Klaproth  (Analytical  Eflays,  vol.  ii),  in  his  analyfis  of  the. 
Gadolinite,  a  mineral  which  contains  a  fmall  quantity  of  alu- 
mine, precipitated  the  iron  by  fuccinat  of  ammonia,  without 
remarking  the  property  alluded  to,  although  it  could  not  jfail  to 
have  fome  influence  on  the  refult« 
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odahedral  cryftals  of  alum  be  decompofed 
by  fuccinat  of  ammonia,  the  precipitate,  cal- 
cined in  a  red  heat,  weighs  exadtly  I2. 
This  refult  I  offer  with  the  more  confidence, 
as  it  agrees  perfeftly  with  Mr.  Kirwan's 
ftatement,  a  coincidence  which  I  did  not  notice 
until  I  had  completed  my  own  experiments. 

4thly,  That  if  a  fimilar  folution  be  decom- 
pofed by  pure  ammonia,  the  precipitate,  cal- 
cined in  the  fame  manaer,  gives  precifely  the 
fame  weight. 

5thly,  That  however  there  is  this  difference 
between  the  precipitates  produced  from  alum 
by  fuccinat  of  ammonia,  and  thofe  obtained 
from  pure  ammonia,  that  in  the  firfl  inftancei 
the  precipitate,  dried  at  i6o%  is  white  like 
ftarch,  and  weighs  ^y,  whilft  in  the  latter,  the 
precipitate,  dried  in  the  fame  manner,  fhrinks 
to  a  brownifh  powder,  fomewhat  refembling 
glue  coarfely  pulverized,  and  weighs  only  i  5, 
inftead  of  35,  * 

♦  It  has  been  (hewn  by  my  ingenious  fneni  Mr.  Theodore 
De  SauiTure,  in  his  valuable  paper  on  alumiie  (publifhed  in  the 
Journal  de  Phyfeque^  vol,  5a),  that  this  peculiar  colour  and 
fhrinking  of  alurainey  depends  on  the  great  proportion  of  water 
in  the  folution  from  which  it  is  precipiuted ;  and  that  this  ap* 
pearance  is  entirely  preiT^nted,  by  ufing  a  concentrated  folutiga 
of  alum* 
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6thly,  That  if  loo  parts  of  pure  alumiae 
prepared  from  alum,  and  brought  to  the 
confidence  of  a  pafte,  *  be  diifolved  in  ful- 
phuric  acid,  and  afterwards  precipitated  bj 
fuccinat  of  ammonia^  and  calcined  in  a  redi 
heat,  the  refidue  will  be  exadly  equal  in 
weight,  to  that  procured  by  calcining  in  the 
fame  manner,  without  any  previous  folutioa 
and  precipitation,  a  fimilar  qi^antity  of  pure 
alumine  taken  from  the  fame  rnafs. 

Ex  PER.  Vr.' — Being  now  poflefled  of  a 
direct  ihode  of  precipitating  alumine,  I  made 
a  folution  of  i  o  grains  of  refidue,  and  after 
precipitating  the  iron  from  it  by  prufliat  of 
potafh,  and  the  lime  by  oxalat  of  ammonia, 
I  added  fuccinat  of  ammonia.     But  not  the 

♦  I  procured  this  paftc  by  precipiuting  a  folutton  of  alum  by 
pure  ammonia,  and  afterwards  wafliing  the  precipitate  repeatedly 
in  great  quantities  of  dilUlled  water,  and  heating  it  gently  onco 
or  twice  with  ammonia.  The  water  at  laft  came  off  perfeftly 
free  from  fulphuric  acid ;  and  a  portion  of  the  pafle  thus  pre- 
pared, being  diiToiTed  in  muriatic  acid,  ^nd  a  ftrong  folution  of 
rouriated  barytes  added,  a  (light  cloud  pnly  w^  produced, 
without  any  diflin^  precipitate.  And  as  nitrat  of  barytes  pro- 
duced no  cloud  whaterer,  I  fufpeded  that  the  (light  effed  pf 
muhated  barytes  might  poifibly  be  one  of  thofe  anomalies, 
fuch  as  Mr.  Kirwan  has  ob(enred  with  regard  to  muriat  of 
raagnefia,  quite  independent  of  the  preieaoc  c^  ^ny  fbragQ 
fabftance. 
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lead  eSefl  was  produced,  although  cauftic 
alkali  occafioned  a  precipitate,  and  although 
the  lead  quantity  of  muriat  of  alumine  pro- 
duced an  immediate  cloudinefs.  This  expe- 
riment, which  I  repeated  feveral  times  with 
the  fame  refult,  appearing  fufficienfly  decifiye, 
with  regard  to  the  abfence  of  alumine  in  the 
Brighton  chalybeate,  my  attention  was  now 
cxclufively  direAed  to  the  magnefia,  the  pre- 
fence  of  which  had  been  proved  by  former 
experiments.* 

ExPER.  VII. — ^Magncfia,in  this  inftance,  as 
it  has  been  fhewn  before  (§  XV,  exper.  2.  f), 
could  only  be  fuppofed  to  exift  in  the  state 

♦  Whilil  this  (heet  was  printing,  I  accidentally  obferved,  that 
muriat  of  alumine  was  decompofed  by  the  prufliat  of  potaih 
which  I  ufed  in  my  experiments,  and  which,  I  have  every  reafoD 
to  fuppofe,  had  been  prepared  with  fufficient  care  and  accuracy. 
I  have  Cnce  found  upon  inquiry » that  this  property,  though  not 
genarally  known,  has  been  noticed  by  fbme  chemifts,  and  pro- 
bably belongs  to  all  pmffiatcd  alkalies,  in  whatefcr  manner  they 
have  been  prepared.  No  conclufion  therefore,  re{pe6ting  the 
non-existence  of  muriat  of  alumine,  can  be  deduced  from  the 
above  experiment,  nor  from  any  other  procefs  in  which  the 
pruffic  teft  has  previoufly  been  ufed.  But  from  many  other  cir- 
cumftances,  and  particularly  from  the  refults  obtained  in  the 
analyiis  by  alcohol,  it  appears  fufEciently  obfiottSy  that  muriat  oi 
alvimine  (!|nlefsit  be  in  extremely  (mall  quantity),  camiQt  txj& 
in  the  water. 
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of  muriat.      In  attempting   to  cflimate   the 
quantity  of  this  fait,  I  had  again  recourfe  ta 
alcohoU     20  grains  of  refidue  were  put  into 
a  phial,  with  about  1 20  grains  of  alcohol  of 
the  fpecific  gravity  of  8io»     The  undiflblved 
part  was  allowed  to  fubfide,  after  fhaking  the 
folution   repeatedly,  and  letting  it  (land  for 
feveral  hours.      The  clear  fluid  being  then 
decanted  oflT,  and  a  folutiou  of  carbonat  of 
ammonia  fully  faturaUd  with  carbonic  acid, 
being   added,   the  mixture  became  thick  and 
turbid,  and  pafTed  to  a  dirty  brown  colour. 
This  muddy  fluid  being  filtered,  and  phofphat 
of  fcda  added  to  the  clear  folution,  a  cloudi- 
nefs   immediately   appeared,   and    in  a   few 
minutes  a  white   powder    fubfided,    which, 
when  dried  at  a  temperature  not  exceeding 
100%  weighed  2.8  grains. 

The  precipitate  obtained  by  this  method*, 
being   a  triple  fait,  compofed   of  phofphoric 

*  This  very  eafy  and  valuable  method  of  precipitating  roag- 
ncfia,  was  firft  fuggeded  by  Dr.  Wollafton.  It  is  obvioufly 
founded  upon  the  property  which  fully  neutralifed  carbonat  of 
ammonia  pofTe/Tes,  fii'fl  to  diffolve  the  carbonat  of  magnefia 
which  is  formed  in  confequence  of  a  double  elective  attraction, 
.and  aftenrards  to  yield  the  earth  to  the  phofphoric  acid, 
with  which,  and  the  ammonia,  it  forms  a  triple  fait.     With 
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acid,  magnefia  and  volatile  alkali,  (the  fame 
combination  which  Mr.  Fourcroy  has  di£« 
covered  in  the  bladder  of  a  horfe,  and  Dn 
Wollafton  has  shewn  to  compofe  one  of  the 
concretions  which  are  formed  in  the  human 
bladder),  my  next  objeA  was  to  determinet 
by  a  comparative  experiment,  what  quantity 
of  muriat  of  magnefia  was  required  to  form, 
by  the  procefs  above  mentioned,  a  knows 
quantity  of  this  triple  fait. 

ExPER.  VIII.-— For  this  purpofe,  I  evapo- 
rated to  drynefs  a  folution  of  muriat  of  mag* 
nefia,  in  a  heat  of  i6o\  5  grains  c^the  reftdue 
thus  obtained  were  diflblved  in  water,  and  both 


regard  to  the  preparatioa  of  the  carbonat  of  tmrnonia,  Dr. 
WoHafton's  method  coniKb  Gmply  in  pulverififig  a  <{uai>tttj  pf 
the  common  qarbonat,  and  expoCog  it  for  a  hw  hours  to  the 
adbion  of  the  atmofphere,  thinljF  ipread  on  a  piece  of  paper.  I 
found  that  lOQ  grains  of  common  carbonat  of  ammonia  recently 
fublimedy  being  treated  in  this  manner,  were  reduced  to  57 
grains  :  and  a  folution  of  fait  thus  prepared  had  no  fmell  what* 
ever,  fiut  no  certain  inference  can  be  drawn  from  this  experi* 
menty  rcfpedting  the  proportions  of  carbonic  acid  and  volatile 
iJkali  In  the  common  carbonat,  fince  (as  Mr.  Dyy  has  ihcwtt  io 
his  excellent  treatife  on  the  nitrous  oxyd),  thofe  propoFtions 
vary  conGdecably  according  to  the  degree  of  heat  with  which 
fhislaltisiuhlim^ 
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carbonat  of  ammonia,  and  phofphat  of  foda 
were  fucceffively  added,  as  in  the  former 
experiment.  The  precipitate,  dried  in  a  heat 
not  exceeding  ioo%  weighed  7.8  grains;  and 
the  fame  was  reduced  to  7  grains,  by  railing 
the  heat  to  i2o\  It  appeared  in  the  formi 
of  an  impalpable,  and  nearly  taflelefs  white 
powder. 

Thi«  refult  therefore,  combined  with  that  of 
the  fornver  experiment,  gives  1.79  grains 
(78 :  5  at=  28  :  179),  as  the  quantity  of  muriat 
of  magnefia  contained  in  the  20  grains  of 
refidue. 

ExpER.  IX.— 'In  order  to  know  what 
quantity  of  pure  magnefia  the  above  2.8 
grains  of  triple  fait  contained,  I  made  the 
following  comparative  experiment:  * 

Five  grains  of  magnefia,  prepared  by  ex- 

♦  It  may  be  obfcrved,  that  \n  the  comparatire  experiments,  I 
have  generally  ufed  but  fmall  quantities  of  the  fubdance  to  be 
examined,  though  it  would  have  been  very  eafy  to  employ  larger 
quantities  of  materials.  But  it  appears  to  me,  that  generally 
(peaking,  there  is  feldom  any  thing  to  be  gained  by  making  ex- 
periments  of  inquiry  upon  a  large  fcale  ;  whilft  on  the  contrary, 
fmall  quaotities  are,  with  proper  management,  more  fufceptible 
of  giving  expeditious  as  well  as  accurate  refults,  particularly  when 
the  procefles  of  filtering  sad  drying  arc  coQcerned 
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pofing  for  about  a  quarter  of  an  hour,  commoa 
calcined  magnefia  to  a  red  heat,  fo  as  to  be 
certain  that  all  the  moifture  and  the  carbonic 
acid  had  been  expelled,  were  diffolved  in  mu- 
riatic acid,  and  precipitated  as  in  exper.  7. 
'The  triple  fait  being  collected  on  a  filter,  and 
thoroughly  dried  in  a  heat  not  exceeding  loo\ 
weighed  26.3  grains.  Confequently  2.8  grains 
of  this  fait,  or  1.79  grains  of  muriat  of  mag- 
nefia, contained  only  0.53  grains  of  pure 
magnefia;  a  proportion  which  is  equivalent  to 
100  grains  of  triple  fait  dried  at  100%  for  19 
of  magnefia  prepared  in  the  manner  juft  de- 
fcribed,  1  dried  the  26.3  grains  of  triple  fait 
at  a  temperature  not  exceeding  100%  fearing 
that  it  might  be  decompofed  by  a  greater  heat; 
but  I  was  rather  furprifed  to  find,  that  being 
afterwards  expofed  to  a  heat  of  1 60%  it  loft 
only  2  grains. 


§  XVII.    Sulphuric  acid. 

In  order  to  afcertain  the  quantity  of  ful- 
phuric  acid  in  the  chalybeate,  a  folution  of 
nitrat  of  barytes  was  added  to  a  pint  of  the 
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water  (equivalent  to  8t  grains  of  folid  refidue), 
which  precipitated  from  it  6.8  grains  of  ful- 
phat  of  barytes*  j  a  quantity  which,  fuppofing 
this  fait  to  contain  0.33  of  acid,  accord- 
ing to  the  affertion  of  Fourcroy  and  Kirwan, 
would  correfpond  to  5,24  grains  of  fulphuric 
acid  in  a  pint,  or  2.64  in  10  grains  of  the 
refidue. 


§  XVIII,  Muriatic  acid  and muriat  offoda. 

Ex  PER.  I. — Ten  grains  of  refidue  were 
diflblved  in  very  dilute  nitric  acid,  and  nitrat 
of  filver  was  added,  in  order  to  feparate  the 
muriatic  acid.  The  precipitate  dried  as  ufual, 
weighed  precifely  6  grains  ;  a  quantity  which, 
(if  according  to  Mr.  Kirwan,  f  100  parts 
of  muriated  filver  contain  16  parts  of  acid) 
would  make  0.96  grains  of  muriatic  acid  in 
I  o  grains  of  refidue. 

(A)  With  regard  to  the  quantity  of  muriat 

♦  Ten  grains  of  refidue  would  therefore  have  yielded  8  grains 
cf  fulphated  barytes  dryed  at  i6o'. 

t  See  Kirwan  on  Mineral  Waters,  table  IV.  Mr.  Kirwan's 

precife  eftimate  is  -Vtv^  ^^  ^^^^>  ^^  ^^^  ^°E  ^^^^^  ^^  '3^** 
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of  ibda,  it  will  be  found  that  if  according  to 
Pn  Black'8  ftatement*,  235  grains  of  luna 
cornea  are  equivalent  to  1 00  grains  of  com- 
mon fait,  the  above  6  grains  of  muriated  filver 
will  reprefent  2.5  grains  of  muriat  of  foda: 
and  by  deduding  from  thefe  2.5  grains, 
0.7  grains  (which  may  be  confidered  as  an 
adequate  allowance  for  the  0.89  grains  of 
muriat  of  magneiia  difcovered  in  XVI.  expcr. 
7  &  8),  the  quantity  of  muriat  of  foda  .will 
be  reduced  to  1.8  grains,  in  10  graioi  of 
refidue. 


§  XIX.  Examination  of  the  fediment  depo^ 
Jiud  by  the  chalybeate^  and  of  the  changes  'wbicb 
the  water  undergoes  by  long  expofure  to  the 
atmofphere. 

(A)  I  have  mentioned  at  the  beginning  of 
this  paper  a  copious  earthy  or  ochry  fediment 
wMcli  is  formed  wherever  the  water  has  been 
fuffered  to  flagnate.     Some  of  this  fubftance 


*  See  Traofaftions  of  the  Royal  Society  of  Edinburgh  III. 
xi6. 
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which  I  had  coUeded  and  brought  with  me 
in  a  muddy  date,  became  in  a  few  weeks  hard 
and  friable  like  ochre,  of  which  it  had  exadtljr 
the  colour  and  appearance.  Being  flightly 
examined,  it  appeared'  to  contain  iron,  in  the 
Hate  (partly  at  leaft)  of  fubfulphatj  lime,^- 
chiefly  in  the  ftate  of  carbohat ;  and  a  fmftU 
portion  of  argillaceous  earth.  The  two  laft^ 
ingredients,  there  is  every  reafon  to  fuppofe,' 
are  merely  conveyed  and  depodted  by  the 
water,  without  having  ever  been  chemically 
combined  with  it. 

f 

r 

(B)  With  regard  to  the  pond  before  mcn-i^* 
tioned,  formed  by  the  foperfluous  water  from' 
the  Wick  chalybeate,  I  found  on  examination^ 
that  a  pint  of  it  contained  only  3t  grains  of 
folid  matter,  in  which  I  difcovered  nearly  the 
fame  ingredients  as  in  the  frefh  chalybeate, 
except  that  the  whole  of  the  iron  had  dif- 
appeared.  The  nature  of  this  water,  how- 
ever, muft  vary  exceedingly  according  to  the 
weather  and  the  feafon ;  fmce  heavy  rains 
mufl  always  dilute  ^ts  contents,  and  fometimes 
occafion  the  introduction  of  various  other  in- 
^edients. 

2  D 
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§  XX.  Recapitulation^  and  cimclufiom. 

On  recapitulating  the  various  rcfulta  of  thia 
analyfis^  in  order  to  prefent  them  in  one  view» 
it  appears,  that  loo  parts  of  the  folid  refidue 
obtained  by  evaporation  from  the  Brighton 
chalybeate,  and  dried  at  the  temperature  of 
160%  have  given: 


6&A1118. 
Sulphat  of  iron  -    2 1 .2  "J ...  {^^^,^4^ 
Sulphat  of  lime  -»    48.2 
Muriat  of  foda  -     i9. 
Muriat  of  Magnefia  8.9  >    u 
Siliceous  earth     - 
Lofs    -    •    -    - 


>7 
2.0 


100 


i6o» 
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And  a  pint  of  the  water  (which  is  equal  to 
.8.5  grjunsof  the  folid  refidue)  contains: 

Carbonic  acid  gas,  about  2^  cubic  inches, 
or  ,^th  part  of  its  volume : 


m 


(  equal  to  3  gn,\M  of  crft*' 
'**  (  uilized  green  fulpbat. 


GRAINS 

Sulphat  of  iron  -  i  •So  1 
Sulphat  of  lime  -  4*09 
Muriatoffoda  -  1.53 
Muriat  of  magnefia  j^ 
Siliceous  earth  -  -  H 
Lofs  -----  19 

8.50.  J 


I  {hall  not  prolong  this  paper  by  remarks 
on  the  application  of  the  Brighton  chalybeate 
to  the  cure  of  difeafes,  as  I  have  no  perfonal 
experience  of  its  medicinal  properties.  But  I 
may  be  allowed  to  point  out  the  confiderable 
proportion  of  adive  ingredients,  and  more  par- 
ticularly of  iron,  whiqh  it  contains,  compared 
to  other  fprings  of  an  analogous  compofition. 
The  chalybeate  of  Tunbridge,  for  inftance, 
which  has  long  been  juftly  celebrated  for  its 
medicinal  virtues,  contains,  according  to  Dr* 
Babington's  analyfis,  no  more  than  i  grain  of 
oxyd  of  iron  in  a  gallon  j  wl^ilft  the  Brighton 
fpring  holds  in  one  pint,  more  than  an  equal 
quantity  of  the  fame  oxyd.  It  is  true  that 
the  chemical  compofition  of  the  two  fprings 
is  very  different,  (ince  in  the  one,  the  iron  is 

2  D  2 
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fufpended  by  a  mineral  acid,  whilft  in  tlie 
other,  it  is  held  in  folution  by  a  gafeous  xnen-i 
ftruum.  But  experience  has  fhewn  that  the 
fpecific  eSed3:s  of  iron  on  the  human  frame, 
do  not  materially  differ,  whether  it  be  taken 
in  the  ftate  of  carbonat,  or  of  fulphat,  or  of 
plain  oxyd,  or  in  any  other  form,  provided 
the  metal  be  nearly  in  the  fame  ftate  of  oxy- 
dation ;  although  it  mufl  be  allowed  that  there 
may  be  differences  in  the  degree  of  that  cScGt, 
as  well  as  in  the  manner  in  which  the  acid, 
or  vehicle  of  the  metal,  affefts  the  organs  of 
digeftion,  in  particular  individuals.  It  may 
be  obferVed  alfo,  that  this  fpring  contains  a 
quantity  of  neutral  falts,  which  may  probably 
be  of  ufe  in  affording  a  gentle  ftimulus  to  the 
ftomach  and  inteftines,  and  thus  contributing 
to  infure  the  beneficial  effedls  of  its  ferrugi- 
nous ingredients.  It  is  therefore  very  reafon- 
able  to  fuppofe,  that  the  Brighton  chalybeate 
is  likely  to  be  of  confidcrable  ufe  in  difeafes 
which  require  the  tonic  powers  of  this  kind 
of  medicines ;  and  from  the  peculiarly  advan- 
tageous fituation  of  that  fpring,  there  is  every 
reafon  to  cxpeft,  that  at  no  diftant  period^ 
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Its  medicinal  qualities  will  be  more  generallj 
acknowledged.  * 

Before  I  conclude,  I  muft  beg  leave  to 
mention  a  circumftance  refpe£ting  the  medi*- 
cinal  effefl:  of  this  chalybeate,  which  I  have 
learnt  from  Dr.  Tierney.  This  gentleman  has 
obferved,  that  in  common  with  mod  mineral 
waters  of  this  kind,  it  is  apt  to  occafion  in 
fome  individuals  a  degree  of  naufea  and  a 
fenfe  of  weight  in  the  ftomach,  when  taken 
cold ;  but  he  has  found  that  thofe  effeds  gene- 
rally difappear,  if  the  water  be  drank  mode- 
rately warm.  •  This  remark  appears  to  me  im- 
portant, and  is  particularly  applicable  to  the 
Brighton  chalybeate,  as  its  analyfis  (hews,  that 
no  iron  is  precipitated,  nor  any  other  material 
phange  produced,  by  applying  heat  to  it,  pro- 
vided it  be  done  quickly,  and  in  veflels  which, 
from  their  fhape,  expofe  but  a  fmall  furface  of 
the  water  to  the  adtion  of  the  atmofphcre.     In 

♦  Several  praftitioners  at  Brighton,  have  been  for  fome  years 
in  the  habit  of  recommending  the  Wick  water  in  a  variety  of 
complaints.  Both  Dr.  Tierney  an<;l  Mr.  Hall  have  told  me, 
that  they  have  had  frequent  opportunities  of  afcertaining  its 
beneficial  effefls.  That  fpring,  however,  is  yet  comparatively 
fpcaking,  but  little  known,  and  feldom  refortcd  to. 
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the  Tunbridge  chalybeate,  on  the  contrary, 
fuch  a  method  would  be  quite  impradlicable, 
fince  the  water  cannot  be  heated,  without  the 
oxyd  being  immediately  precipitated.*' 


^m 


OF  SULPHUREOUS  WATERS, 

The  laft  clafs  of  mineral  v/aters  which  wc 
ihall  mention,  is  the  fulphureous ;  or  thofe 
which  are  fo  ftrongly  impregnated  with  ful* 
phur,  united  either  to  hydrogen^  or  to  au 
alkali^  or  to  both,  as  thereby  to  acquire  very 
fenffble  qualities  of  fmelli^and  tafte,  and  to 
become  very  powerful  agents  oa  the  human 
frame. 

We  meet  with  feveral  varieties  of  ful- 
phureous waters,  fuch  as  hot  and  cold,  fimple 
or  fa  line,  and  the  Hke ;  and  by  a  happy  com- 
bination of  various  properties,  a  highly  valu* 
able  medicine  is  fometimes  compofed. 

All  thefe  waters  are  at  once  dete<3:ed  by  the 
fmell,  which  is  very  fetid,  like  the  fcouring 
of  a  foul  gun-barrel,  or  like  rotten  eggs.  They 
have  befides,  a  tafle  which  is  peculiar,  and 
rather  fweetifli,  which  altogether  conftitutes  a 
drink  that  is  at  firft  very  unpalatable ;  but  it 
is  found  that  habit  remarkably  foon  reconciles 
the  drinker  to  this  naufeous  liquor. 

Sometimes  the  hepatic  gas  is  fo  highly  fu« 
perfaturated  with  fulpbur,  as   to  depofit  it 
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readily  in  the  form  of  pure  fublltned  fulphur 
on  the  upper  covering  of  wells,  and  other 
places,  through  which  it  paffes  for  a  confider- 
able  time.  In  all  cafes,  however,  the  quaq- 
tity  of  this  inflammable  is  very  fmall  in  any 
given  portion  of  water,  compared  to  the  in- 
tenfity  of  the  fenfible  properties.  None  of 
thefe  waters  will  bear  carriage  well  to  any 
diftance,  as  the  fulphureous  ingredient  is  con- 
fidcrably  decompofed,  and  the  fulphur  fcpa- 
rated  in  an  inadlive  form,  by  mere  reft,  even 
in  clofc  vcflfels.  Some  of  thefe,  however,  are 
more  permanently  fulphureous  than  others, 
which  depends  on  minute  chemical  diflferences, 

ft 

which  will  be  duly  noticed. 

As  fpecimens  of  the  cold  fulphtircous 
waters,  the  only  kind  which  this  country 
poflTefFes,  we  fliall  give  an  account  of  the 
celebrated  fprings  of  Harrogate  and  Moffat : 
as  examples  of  the  hot  waters  of  this  fpecies, 
we  (hall  mention  the  ftill  more  famous  ther- 
mal fountains  of  Aix-la-Chapelle,  and  thofe 
of  Bareges,  in  the  fouth  of  France,  and  with 
thefe  We  fhall  conclude  the  hiftory  of  the 
individual  mineral  waters. 
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HARROGATE  WATER, 


The  villages  of  High  and  Low  Harrogate 
fire  fituated  in  an  agr^eeable  country,  in  the 
centre  of  the  county  of  York,  adjoining  to  the 
town  of  Knarefborough.  The  whole  of  thii 
diftriiS  abounds  with  mineral  fp rings  of  various 
qualities,  but  principally  fulphureous  and  cha- 
lybeate. Harrogate  in  particular  has  long 
enjoyed  confiderablc  reputation,  by  pofleffing 
very  valuable  fprings  of  both  thefe  fpecies^ 
and  fome  years  ago  the  chalybeate  was  the 
only  one  that  was  ufed  internally,  whilft  the 
fulphureous  water  was  confined  to  external 
ufe.  At  prefent,  however,  the  latter  is  em- 
ployed largely  a§  an  internal  medicine^ 

The  adjacent  country  is  ornamented  with 
a  variety  of  elegant  feats,  and  contains  the 
ancient  forcft  of  Knarefborough,  now  how- 
ever  moftly  enclofed  and  cultivated.  The 
town  of  this  name  has  a  very  beautiful  and 
romantic  fitc,  and  pofleflcs  a  variety  of  natu- 
ral curiofities  to  intereil  the  obferver. 

The  fulphureous  fprings  of  Harrogate  are 
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four  in  number,  and  they  all  appear  to  take 
their  rife  from  a  large  bog  at  a  ihort  diftance 
from  the  wells,  {a)  This  bog  confifls  of  the 
remains  of  decayed  vegetable  matter,  forming 
a  black  fetid  half  fluid  mafs,  in  many  places 
four  or  five  feet  in  thicknefs,  which  every 
where  refts  on  a  bed  of  clay  and  gravel. 
From  hence  the  water  appears  to  pafs  under 
ground  through  flrata  of  fhale ;  and  having 
undergone  a  natural  filtration  in  its  paiTage,  ^ 
tifes  perfeftly  tranfparent  into  the  wells  where 
it  is  received  for  the  ufe  of  the  numerous  in- 
valids that  frequent  this  place. 

The  four  fulphureous  fptings  referable  each 
other  clofely  in  all  their  properties  and  dif* 
tinguifiiing  charaders,  but  as  one  of  them  is 
much  more  ftrongly  impregnated  with  the 
fulphureous  principle  than  the  reft,  it  is  the 
only  one  ufed  for  drinking,  whilft  the  three 
others  are  devoted  to  the  fupply  of  the  baths. 
An  account  of  the  properties  of  the  drinking 
well,  will  be  fufficient  for  our  prefent  purpofe. 

This  water,  when  firft  taken  up,  appears 

(/i)  See  a  rery  cleat  and  interefting  accouat  of  thi^  water  ui 
Watfoo';  Chemical  Eflaysy  toJ.  5,  1 7  S6, 
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perfedlly  clear  and  franfparent ;  it  fends  forth 

a  few  air  bubbles,  but  not  in  any  remarkable 

quantity.     It  hks  a  very  ftrong  fulphureous 

and  fetid  fmell,  pretflfcly  like  that  of  a  damp 

rufty  gun-barrel,  or  bilge  water.    To  the  tafte 

it  is  bitter,  naufeous,  and  ftrongly  faline.     It 

is  however  a  remarkable  inftahce  of  the  powet 

of  habit  in  reconciling  the  palate  to  the  mod 

naufeous  tifte,  that  moft  perfons  very  foon 

icome  to  drink  this  water  without  any  difgufl. 

This  water  lofes  its  tranlparency  when  ex- 

pofed  for  fome  hours  to  the  open  air,  and 

becomes  fomewhat  pearly  and  father  greeniih 

to  the  eye ;  and  at  the  fame  time  the  futphu-* 

reous  odour  abates,  and  at  kft  the  futphur  is 

depofited  in  the  form  of  a  thin  film  on  the 

bottom  aitd  fides  of  the  veffel  in  which  it  is 

kept. 

The  fpecific  gravity  of  the  water  when  frefll 
drawn,  according  to  Dr.  Gamett's  experiment, 

is  1.0064. 

The  compofition  of  (his  v^ater  has  excited 

the  attention  of  feveral  very  ingenious  che- 

mifts,  and  the  obfervations  of  Short,  Watfon, 

and  others,  have  been  fully  confiimed)  and 
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the  analyfis  compleated,  by  Dr.Garnett,  ^hofe 
account  we  fliall  follow  implicitly.  (3) 

Different  re-agents  give  the  following  ap- 
pearances. 

Tindture  of  litmus  (lightly  reddens  the 
water  when  frefh,  but  not  after  it  has  been 
boiled. 

Chara&ers  written  on  paper  with  a  folution 
of  acetated  lead,  when  plunged  into  the  frefh 
water,  are  foon  made  vifible  and  rendered 
nearly  black.  The  fame  happens  even  when 
the  paper  is  only  held  over  a  glafs  of  the  wa- 
ter, but  it  requires  a  longer  time  to  produce 
this  change.  Thefe  circumftances  fhew  that 
fulphur  is  both  contained  in  the  water,  and  is 
evolved  from  it  in  a  gafeous  form. 

Nitrated  filver  gives  a  copious  precipitate 
with  the  water,  which  is  of  a  dirty  brown 
when  frefli  from  the  fpring ;  and  white  after 
the  water  has  been  boiled;  (hewing  the  pre- 
fence  of  fulphur  in  the  former  cafe,  and  of 
the  muriatic  acid  in  the  latter. 

The  acid  of  fugar  indicates  a  large  quantity 
of  calcareous  earth. 

A  folution  of  foap  is  immediately  curdled. 

{If)  See  "  A  Treatife  on  the  Mineral  Waters  of  Harrogate, 
by  J.  Garnett,  M.  D.  1 79^** 


^ 
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Syrup  of  violets  is  rendered  green  after 
ftanding  for  fome  hours. 

No  appearance  of  any  thing  metallic  is  in-^ 
dicated  by  the  ufual  tefts. 

By  boiling  a  quantity  of  the  frefli  water  in 
a  proper  veflel,  and  receiving  the  volatile  pro- 
duds,  a  mixed  gas  was  obtained  by  Dr. 
Garnett,  in  the  proportion  of  34  cubic  inches 
in  the  gallon,  or  about  -V  of  the  bulk  of  the 
water.  This  is  compofed  of  carbonic  icid,  ful- 
phurated  hydrogen,  and  azotic  gas.  The  two 
former  might  be  expeded  to  be  contained,  the 
one  from  the  fmell,  and  the  other  from  the 
(light  alteration  in  the  colour  of  litmus ;  but  the 
latter  Can  only  be  afcertained  by  experiment. 
The  azotic  gas  is  more  loofely  isittached  to  the 
water  than  the  two  others ;  {c)  and  befides, 
a  large  quantity  of  it  is  conftantly  rifing  up 
through  the  water  at  the  fpring  head,  precifely 
in  the  fame  manner  as  at  Buxton  and  Bath. 

(c)  This  was  afcertained  by  receiving  the  gas  expelled  from 
the  fulphurcous  water,  in  fucceflive  phials  previoufly  filled  with 
warm  water,  and  examining  each  feparately.  The  firft  is  chiefly 
azotic  gas,  but  the  carbonic  acid  and  fulphurated  hydrogen  are 
not  entirely  expelled  till  the  water  has  been  boiled  for  fome  mi? 
outcs.  Thcfe  fat^ls  are  interefting  in  a  chemical  view,  probably 
more  than  io  a  medical. 
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Harrogate  water  like  wife  contains  feveral 
fixed  faline  fubftances  which  are  left  after 
evaporation;  and  which  give  it  a  ftrong  bitter 
and  faline  tafte,  and  produce  fenfible  eSedlg 
on  the  bowels  when  taken  largely* 

The  whole  contents  of  a  wine  gallon  of 
this  watei  are,  according  to  Dr.  Garnett,  the 
following : 


Of  muriated  foda  — 

grains 
615.5 

—  muriated  lime  — 

13- 

—  muriated  magnefia 
— •  carbonated  lime  — 

9u 
iH.  5 

-*«  carbonated  magnefia 
•—  fulphurated  magnefia 

SS 
lo.  5 

/ 

754.0 

And  for  the  gafeous  cont/ents,    cubic  inchci 
Of  carbonic  acid  gas    —      8 

—  azotic  gas     —        — 

—  fulphurated  hydrogen 

•     7 

^9 

34 


Total,  one  ounce  and  a  half  and  thirty-four 
grains  of  folid  contents,  and  thirty-four  cubic 
inches,  or  about  eighteen  ounces  in  bulk  of 


gafeoui  fubAanc^^  of  which,  ahou(  t«a  an 
fulphurat^  hydrogen* 

The  foregoing  analyHs  fhews  therefcvc  that 
the  Harrogate  w^ter  is  coniiderably  cpm-^ 
pound  in  it^  conftitution^  but  that  it  prcH 
bably  ow^  tu  valuable  properties  to  the  he* 
patic  gas,  of  which  it  cohtaina  about  a  tweHth 
of  its  bulk,  and  to  a  number  ef  pufgad^^ 
f;dts,  which,  when  taken  together,  we  fiii4» 
from  the  comparifon  of  other  waters,  to  bt 

« 

able   to  produce,  in  moft  perfona,   a  xerf 
fenfihle  detenmnation  to  the  bowels. 

The  fenfihle  eJQTe^s  which  thi$  wat^r  occiH 
fions,  are  often  head->ach  or  giddijiers  on  beia^ 
fitril  drank  j  and,  as  it  fli9uld  appear,  loora 
Frequently  than  follows  a  fuU  draught  of  th« 
fimpler  waters ;  and  befides,  a  pwrgativq  ope* 
ration,  which  is  mild,  fpeedy,  and  Seldom 
attended  with  pain  or  griping.  Thefe  appear 
to  be  the  only  very  ienfible  effods  which  ar<; 
produced  with  any  great  certainty,  but  it  if 
not  merely  fix)m  thefe  that  wc  can  explain  thf 
whole  of  the  benefit  which  is  derived  from 
this  water  in  a  great  number  of  cafes.  In 
thefe,  the  operation  of  the  fulphur,  probably 
rendered  peculiarly  ^aftive  by  its  union  whh 
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Htc  hydrogen,  is  the  moft  confpicuous,  though 
the  precife  operation  of  this  fubftance  is  little 
known^ 

The  difeafes   for  which  Harrogate   watci* 
has  long  been  ufed  with  the  greateft  advantage^ 
are  indicated  by  a  review  of  its  contents;  and 
though  we  cannot  in  all  cafes  exadlly  diftin- 
guifh  and  feparate  the  operation  of  the  diS!>» 
rent  ingredients,  there  are  certainly  feme  to 
which  the  purgative  falts  are  peculiarly  appli* 
cable,  and  others  that  require  the  fulphureous 
principle ;  and  again  there  are  feveral  ia  which 
the  union  of  both  the  adive  contents  is  of 
particular  advantage.   Like  all  the  other  faline 
waters,  that  of  Harrogate  is  ufed  in  a  number 
of  diforders  of  the  alimentary  canal  from  the 
fiomach  to  the  inteftines,  and  in  the  derange^ 
ments  of  the  biliary  fecretion  which  fo  often 
produce  thefe  complaints.     As  this  water  ia 
a  fpeedy  and  fafc  purgative,  and  as  under  its 
life,  the  general  health,  fpirits,  and  appetite 
almofl:  invariably   improve,  it  may  be  ufed 
with  the  greateft  profpefl:   of  advantage  in 
correcting   the   obftinately    coftive   habit   of 
body  that  accompanies  hypochondriafis,  and 
this  habit  when  removed  by  mineral  watd^i 
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-     ■  .... 

appears  to  be  lefs  likely  to  return,  than  when 
only  the  refinou3  and  draftic  cathartics  arc 
made  ufe  of.  The  purgative  qualities  of  this 
Water  are  not  much  impaired  by  keeping  for 

a  moderate  length  of  time,  but  it  is  not  im- 
probable, that  eVen  in  thefe  cafes,  the  fulphur 
may  contribute  to  its  medicinal  powers.  The 
fame  obfervations  will  apply  to  its  ufe  in  fcro- 
phula,  and  in  various  vifceral  obftrudions. 
But  it  is  peculiarly  from  the  cure  of  a  number 
of  cutaneous  difordets,  that  the  fulphureous 
waters  of  Harrogate  have  acquired  their  high 
celebrity,  and  accordingly  a  very  large  num- 
ber  of  the  patients  who  refort  thither  are  of 
this  clafs.  In  thefe  complaints,  the  ufe  of  the 
water  was  formerly  intirely  confined  to  ex-^ 
ternal  application,  and  even  then  its  efficacy 
was  very  fully  eftablifhed;  Modem  praSicc 
has  introduced  a  confiderable  improyement  in 
imploying  this  water  largely  as  an  internal  me- 
dicine ;  and  the  union  of  the  fulphur  with  the 
neutral  falts  in  fuch  a  proportion  as  to  deter- 
mine regularly  and  moderately  to  the  bowels, 
appears  to  be  a  plan  of  cure  Veil  adapted  to 
thefe  troublcfbme  and  often  very  obftinate 
difeafes.     If  we  compare  the  adlual  quantity 

2  E 
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of  fulphur  contained  in  this  compound  fonn^ 
with  the  fendble  properties  and  peculiar  a£don 
which  this  inflammable  here  exerts,  we  (hall 
find  that  there  is  no  form  of  combination  in 
which  it  is  fo  aftivci  and  fo  readily  difiufiblcy 
as  in  that  of  its  union  with  hydrogen.  It 
cannot  be  doubtedj  but  that  this  ingredient 
has  a  large  (hare  in  the  cure  of  thefe  cutaneous 
complaints,  as  we  know  the  efRcacy  of  fulphur 
upon  them  when  employed  in  other  formsi 
though  in  much  greater  quantities.     It  is  not 

my  prefent  purpofe  to  enumerate  all  the 
varieties  of  cutaneous  complaints  that  are 
found  here ;  many  of  them  are  the  fmall 
pimply  eruption  fo  commonly  met  with^  and 
called  in  popular  language,  though  impro- 
perly, fcorbutic ;  which  are  often  produced  by 
a  fudden  application  of  cold,  either  to  the  fur- 
face  of  ^he  body  or  the  ftomach;  or  elfe 
feem  to  belong  to  the  habit  of  body  and 
-ftate  of  the  fkin,  and  appear  periodically.  It 
is  not  however,  merely  to  thefe,  that  the  ufe  rf 
Harrogate  .water  is  confined,  for  it  is  confi- 
derably,  though  not  equally  ferviceable,  in 
many  of  the  more  obftinate  and  painful  dif- 
orders  of  the  Ikin,  fuch  as  the  elephantiafis,  and 
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leprous  eruptioQ*  Thefe  complaints  receire 
material  advantage  in  the  ufe  of  the  warm 
bath,  which  accordingly  makes  part  of  the 
plan  of  cure ;  and  duriqg  its  ufe,  very  moderate 
dofes  of  the  water,  warmed,  and  repeated  at 
proper  intervals,  will  materially  affift  in  keep« 
ing  up  that  full  perfpiration  which  is  promoted 
by  the  bathing,  and  always  kept  up  for  fomc 
hours  by  confining  the  patient  in  bed  after 
immerfion,  wrapped  up  in  flanneL  In  this 
'  refpeft,  however,  the  cold  fulphureous  waters  • 
are  not  fo  advantageous  as  thofe  which  are 
naturally  hot ;  for  the  former,  in  being  artifi-^ 
cially  warmed,  muft  lofe  fome  of  the  fulphu- ' 
reous  gas,  on  which  part  of  their  efficacy, 
even  when  applied  externally,  mufl  depend. 
For  this  purpofe  therefore  the  hot  fulphureous 
baths  of  Aix4a«Chapelle  are  certainly  pre* 
ferable,  but  we  have  no  natural  fprings  of  this 
kind  in  our  own  country* 

Among  thofe  diforders  in  which  both  the 
fulphureous  and  faline  ingredients  may  be 
fuppofed  to  Unite  their  valuable  properties,  we 
may  mention  the  piles,  and  fymptoms  produced 
by  feveral  fpecies  of  worms.  The  advantage 
of  fulphur,  as  a  mild  unirritating  purgative, 

2  £2 
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and  one^  perhaps^  that  continues  its  operation 
through  the  vrhole  of  the  inteftinal  canal,  has 
long  eftabliflicd  its  virtue  in  thofe  hasmor- 
rhoidal  affedions  that  require  this  evacuation ; 
and  the  neutral  falts  with  which  it  is  united 
in  this  mineral  water,  cannot  but  contribute 
to  its  efficacy.  The  efFedt  of  fulphur  in  re- 
moving worms  from  the  alimentary  canal,  has 
been  fuppofed,  with  fome  probability,  to  be 
that o£ deftroying  the  animal;  and  if  this  be 
a  juft  explanation^  the  difiufive  adivity  of  the 
fulphiurated  hydrogen  will  amply  counterba- 
lance the  minutenefs  of  quantity.  However 
this  be,  we  find  that  Harrogate  water  is  a 
fafe  and  often  powerful  remedy  agsunft  the 
round  worm  and  afcarides,  when  taken  in 
fuch  a  dofe  as  to  prove  a  brifk  purgative ;  and 
■  in  the  latter  cafe  alfo,  when  ufed  as  a  glyftcr, 
the  afcarides  being  chiefly  confined  to  the 
reftum,  and  therefore  within  the  reach  of 
this  form  of  medicine.  {J) 

(d)  For  further  particulars  concerning  the  u(e  of  Hjmrogate 
water,  the  reader  is  particularly  referred  to  the  very  judicioiisand 
accurate  obfenrations  contained  in  "  An  Eflay  on  the  Waten  of 
Harrogate  and  Thorp  Arch,  by  Joffiua  Walker,  phyfician  to  the 
Leeds  Infirmary^  ty^*' 
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This  water  is  generally  taken  in  fuch  dofes 
as  to  produce  a  fenfible  effeA  on  the  bowels. 
For  this  purpofe,  it  is  found  in  general  ne- 
ceflary  to  take  in  the  morning,  three  or  four 
glafies  of  rather  more  than  half  a  pint  each,  at 
moderate  intervals.  To  corredt  the  naufeous 
flavour,  which  is  oflTenfive  to  thofe  who  are 

*  • 

beginning  to  ufe  this  water,  fome  perfons  are 
in  the  habit  of  taking  fome  aromatic  feeds, 
fugar  comfits,  and  the  like ;  but  Dr.  Gamett . 
judicioufly  recommends. a  fmall  quantity  of  fea 
bifcuit  or  coarfe  bread,  which  will  remove  the 
tafte  very  fpeedily,  and  not  cloy  the  ilomach, ' 
which  to  an  invalid  is  often  a  circumflance  o€ 

■ 

fome  importance.  The  water  fhould  be  taken 
frefh  from  the  fpring  and  cold,  where  the 
ftomach  can  bear  it,  efpecially  in  thofe  cafes 
where  the  fulphureous  ingredient  is  particu- 
larly wanted. 

With  regard  to  the  adual  quantity  of  fub- 
fiances  contained  in  the  ufual  dofes,  we  find, 
according  to  the  above  analyfis,  that  half  a  pint 
will  hold  in  folution  about  forty-five  grams  and 
a  half  of  purgative  falts,  and  one  grain  and  a 
half  of  carbonated  earth,  for  the  folid  con- 
tents ;  and  for  the  gafcous,  about  four  drams 
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in  bulk  of  carbonic  acid  and  azotic  gas^  and  (ivo 
pf  fulphurated  hydrogen.  This  lafl  will  con-- 
tain,  according  to  I^irwan's  eftimation,  about 
one-third  of  9,  grain  of  fulphur  (^),  a  quantity 
which  in  every  other  combination,  would 
appear,  and  probably  would  really  be,  quite 
unable  to  produce  any  effect  whatever  on  the 
human  body. 

The  duration  of  a  courfe  of  Harrogate  water 
muft  vary  more  than  that  of  mofl  other  waters, 
on  account  of  the  very  igreat  divertity  in  the 
difeafes  to  which  it  is  applied.  The  wodl  kind 
of  cutaneous  complaints  are  thofe  in  which 
the  greateft  perfeverance  in  its  ufe  is  requiiite, 
and  in  thefe  the  patient  ihould  give  thia  me- 
dicine a  trial  of  feyeral  months,  at  intervals, 
efpecially  if  a  refidence  of  a  few  weeks  pio« 
duces  any  amicndment. 

{eJ^Vhc  exadt  qusmtity  of  fulphurated  hydrogep  g^as  cootaiDcd 
in  half  a  pint  of  the  water  is  1.1875  cubic  inches.  Mr.  KIrwan*s 
eftimate  (Trgfliife  on  Mineral  Wateri^  page  195^  is  30grtiiis 
pf  fulphur  in  100  cubic  inchct  of  h^tic  air,  making  ii|  the  abort 

quantity  .356  of  a  grain. 
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MOFFAT  WATER. 

Thk  village  of  Moffat  is  fituated  at  the 
head  of  a  valley  on  the  banks  of  the  Annan, 
about  fifty-fix  miles  fouth-weft  of  £din« 
burgh*  'It  is  fiirrounded  by  hills,  fome  of 
which  are  very  lofty ;  of  thefe  the  Hart* 
fell  mountain  has  been  already  noticed  for 
the  chalybeate  water  which  fprings  from  its 
bafis.  The  fulphureous  waters  which  have 
given  much  celebrity  to  Moffiit,  and  have  ren- 
dered it  the  Harrogate  of  North  Britain,  iflue 
from  a  rock,  a  little  below  a  bog,  whence  they 
probably  derive  their  fulphureous  ingredient. 
The  chief  of  thefe  is  contamed  withia  a  (lone 
building  inclofing  a  pump,  and  the  quantity 
of  water  is  amply  fufficient  for  every  demand. 

Moffat  water  {a\  even  when  firft  drawn, 
appears  rather  milky  and  blueifh ;  the  fmell  is 
precifely  the  fame  as  that  of  Harrogate  ;  the 
tafte  is  fimply  faline  and  fulphureous,  with- 

[a)  See  a  very  good  Paper  oo  this  water  by  Mr.  MUlt^io, 
fargeon  at  MofBit,  and  inferted  in  the  Ef^nbargh  Medical  ECays 
and  Tranfa^iofl5i  vol.  1, 1747. 
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out  any  thing  bitter.      It  fparkles  fomewhat, 
on  being  poured  from  one  glafs  to  another. 

When  expofed  to  the  air,  it  becomes  more 
turbid,  and  throws  up  a  thin  film,  which  is 
pure  fulphur,  and  is  thereby  deprived  of  al\ 
its  diftinguifliing  properties  as  a  fulphurepus 
water.  This  change  takes  place  even  in  clofc 
veflels,  fo  that  it  cannot  be  exported  with  any 
advantage. 

Dr.  Garnett  found  the  following  appear* 
ances  on  ufmg  different  re-agents  (3). 

Acetat  of  lead^  adde^  either  in  folution  or 
traced  on  paper,  became  foon  blackened  in  this 
water ;  and  in  the  former  cafe  a  cppious  brown 
precipitate  was  formed. 

No  change  was  produced  by  tin<aure  of 
galls,  acid  of  fugar,  and  muriated  barytes,  and 
very  little  by  litmus  and  lime  water. 

TSfitrated  filver  gave  a  copious  precipitate 
with  the  water,  both  before  and  after  it  had 
been  boiled. 

By  boiling  the  water,  and  examining  the 
volatile  produds,  exadlly  the  fame  gafes  were 

{i)  See  "  Garnett 's  ObTcrvations  on  Moffat,  and  its  Mineral 
Waters,  1800/'  the  experimental  part  of  which  b  contiudcA 
with  that  cleamcfs  and  precifion  which  hare,  particularly  diftio^ 
gaifhcd  this  cbcmifl  in  the  analyCs  of  mineral  waters. 
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procured  as  from  the  Harrogate  water,  and 
in  proportions  not  very  different. 

A  wine  gallon  ef  Moffat  water  contains, 
by  Dx.  Garnett's  ^nalyfis, 

grains. 
Of  muriated  foda         •-         36 
for  the  whole  of  the  folid  contents  j  together 
with  the  following  gafes : 

cubic  inches 
Of  carbonic  acid  gas  •^     5 

—  azotic  gas  -  j^, 

—  fulphurated  hydrogen      10 

19 

Total,  half  a  dram  and  fix  grains  of  com^ 
mon  fait,  and  nineteen  cubic  inches  of  a  gas, 
of  which  ten  inches,  or  about  five  ounces 
and  a  quarter  in  bulk,  are  fulphurated  hy<p 
drogen. 

Moffat  water  is  therefore  very  (imple  in  its 
compofition,  and  hence  it  produces  efiedls 
fomewhat  different  fifom  thofe  of  Harrogate. 

It  is  perhaps  on  this  account  alfo,  that  it  fo 
foon  lofes  the  hepatic  gas,  on  which  depends 
the  greater  part  of  its  medicinal  power. 

The  only  particularly  fenfible  effed  which 
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this  water  produces^  is  that  of  increaftng  the 
flow  of  uriiie*  It  does  indeed  fometimes^ 
purge,  but  this  is  by  no  means  conftant,  and 
can  never  be  at  all  relied  on»  except  after  a 
very  extinfive  dofe,  where  the  mere  bulk  of 
water  is  probably  the  chief  caufe  of  the  a^on 
on  the  bowels. 

This  is  fo  well  eftablifhed,  that  the  ufe  of 
many  of  the  common  purgative  medicines  is 
almoft  always  requifite  during  a  courfe  of  the 
water.  It  is  not  however,  from  the  want  of 
any  obvious  operation,  that  we  can  undervalue 
this  water,  fmce  it  poflefles  a  very  fenflble 
portion  of  the  fulphureous  gas,  the  adtivity  of 
which,  in  many  cafes,  is  well  known; 

The  difeafes  for  which  Moffat  has  beeoi 
and  is  ftill  the  mod  reforted  to,  and  for  the 
cure  of  which  it  has  been  almoft  proverbially 
famous^  are  cutaneous  eruptions  of  every  kind, 
and  here  the  external  application  of  the  water, 
wanned  to  a  confiderable  temperature,  is  very 
judicioufly  made  a  very  large  part  of  the  plan 
of  cure.  The  fame  obfervations  will  apply 
here,  as  concerning  the  employment  of  Har« 
rogate  water;  only  the  latter  has  the  property, 
which  is  often  a  yaluable  addition^  of  fcnfibly 
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aSe^tiiig  the  bowels.  Scrophula  is  another 
difdrder  in  which  many  receive  very  impor«^ 
tant  relief  here.  Jt  is  chiefly  however  in  the 
earlier  ftages,  and  flighter  fymptoms  of  this 
formidable  malady,  that  the  good  efieds  ari&r 
ing  from  this  water  are  the  mod  confpicuous; 
but  under  this  ufe,  glandular  tumours  are  ofreii- 
difperfed  without  fuppuration,  or  any  bad 
confequence.  Frequently  too,  perfons  who 
have  ill  conditioned  and  irritable  ulcers,  apply 
the  water  as  a  conftant  drelling  to  the  part, 
and  with  great  benefit*  Befides  thefe  dif- 
eafes,  the  water  of  M ofiat  is  now  employed 
in  a  number  of  bilious  complaints,  in  dyf- 
pepfia,  and  general  want  of  a£tion  in  the  ali- 
mentary canal ;  and  alfo  in  calculous  cafes* 

With  regard  to  the  requifite  dofe,  it  may 
be  obferved  in  general,  that  this  is  a  water 
which  may  be  fafely  taken  at  almoft  all 
times,  and  by  mod  conftitutions*  To  produce 
much  benefit,  it  (hould  be  ufed  pretty  freely 
in  fuch  dofes  and  intervals  as  the  patient  can 
bear.  The  quantity  ufually  prefcribed,  is  from 
one  to  three  bottles  drank  every  morning ;  but 
there  are  many  perfons  of  a  delicate  ftomach 
to  whom  this  allowance  is  much  too  large. 
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On  the  other  hand,  the  common  people  fre- 
quently take,  in  one  morning,  from  three  to 
five  Scots  pints  (or  from  fix  to  ten  Englifli 
quarts)  ;  and  one  inftance,  Mr.  Milligin  men* 
lions  a  man,  who  in  eight  hours,  fwallowed 
the  enormous  quantity  of  thirt]r-two  Englifh 
quarts,  and  without  feeling  any  other  incon* 
venience  than  a  flight  giddinefs  and  head-ach. 
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AIX-LA-CHAPELLB,  or  AKBK 

WATER. 

The  city  of  Aix-la-Chapclle,  ot  Aken,  ai 
it  is  called  by  the  Germans,  is  (ituated  in  a 
rich  fertile  country,  lying  between  tlie  Meufe 
and  the  Rhine,  furrounded  by  the  dutchies  bC 
Julicrs  and  Limbourg.  This  city  has  long 
enjoyed  a  very  high  diftinftion  among  the 
other  towns  in  Flanders,  for  which  it  is  con- 

A 

fiderably  indebted  to  the  hot  fulphureous  baths 
that  have  long  rendered  it  celebrated,  Thcfc 
have  been  much  reforted  to  for  fevcral  centu- 
ries, and  were  in  the  height  of  their  repu- 
tation in  the  time  of  Charlemagne,  who  for  a 
Ibng  time  made  this  city  his  refidence,  en- 
dowed it  with  valuable  privileges,  and  dc^ 
lighted  in  the  ufe  of  the  waters,  £0  much  as 
frequently  to  hold  his  levee  in  the  bath,  with 
all  his  attendants  [a). 

{a)  See  Blondel's  <' Delcriptio  Therm^unm  AquiigranenCiiiii 
&  Procetananira,  1685,"  k  Lucas,  toL  ii.  on  the  AkoD  waters* 
The  origin  of  the  Latin  tenn  for  thefe  waters  7berm£  Jquif- 
iranenfis  is  not  well  determined,  but  is  of  conliderable  and* 

quity. 
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There  are  feveral  fources   of  hot   water 
within  this  city  and  the  fmall  territoryi  that 

ft 

belongs  to  it ;  the  principal  of  thefe  is  inclofed 
within  a  (lone  ciftern,  always  kept  clofely  (hut, 
whence  the  water  flows  in  a  large  dream  into 
feveral  fpacious  and  elegant  baths  that  are  dif- 
tributed  through  various  parts  of  the  dty, 
whidbi  are  more  in  number  and  extent  than 
perhaps  in  any  place  where  bathing  is  ufed; 
and  diiUngulfhed  by  the  names  of  the  Umpc^ 
rors  Batb^  the  Nobles Batb^  the  P%ori  Batb^ 
&c. — ^The  fupply  for  all  thefe  is  very  ample, 
and  every  necefiary  apparatus  is  found  for 
vapour  bathing,  for  the  douche^  or  pumping 
on  any  particular  part  of  the  body^  and  the 


The  water  rifes  within  the  fprings  in  a  laige 
hodjj  and  with  continual  fparkling ;  and  at  the 
iame  time,  as  Dn  Lucas  obferves,  fends  out 
a  confiderable  number  of  air  bubbles^  that 
break  on  the  fUrface  with  a  flight  explofion. 
It  is  at  firft  perfedly  colourlefs  and  pel  lucid, 
And  fends  forth  a  large  volume  of  fleam,  and 
with  it  a  remarkably  flrong  odour  of  liver  of 
fulphur,  precifely  fimilar  to  that  of  Harrogate 
water,  but  much  more  powerful :  this  odoiur 
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n  io  penetrating,  tiiat  in  doTe  foggy  weather 
it  (hikes  the  nofe  at  a  confiderable  diftance 
from  the  baths,  efpecially  to  ftrangers  coming 
from  the  country ;  for  the  inhabitants  of  the 
town,  from  long  habit,  fcarcely  notice  it; 
The  tafte  of  the  frefh  water  is  iaiine,  bitterifli^ 
and  rather  alkaline,  and  both  the  tafte  and 
fmell  are  much  more  powerful  in  proportion 
to  the  heat,  as  it  firft  iffues  from  the  fpiiagt 
The  temperature  of  thefe  waters  varies  coufi- 
derably,  according  to  the  diftance  from  tSic 
fource  and  the  spring  itfelf  In  the  well  of  the 
hotteft  bath^  it  is,  according  to  Lucas,  1 3^ ; 
and  in  the  different  baths  it  is  found  at  various 
degrees  of  heat  from  this  point  to  11 6.^ 
Bergman,  however,  makes  the  temperatuw  to 
be  62^  of  the  Swedifli  thermometer,  which  is 
equal  to  143®  of  Fahrenheit;  and  probably 
this  is  more  accurate,  (ince  the  water  requires 
to  ftand  fifteen  or  eighteen  hours  in  the  large 
baths,  before  it  is  fufiiciently  cooled  for  tepid 
bathing,  unlefs  previoufly  mixed  with  cold 
water.  At  the  fountain  where  it  is  drank,  it 
is  about  1 1 2^.  On  (landing  to  cool,  the  water 
gradually  lofes  its  clearnefs,  acquires  a  milky 
hue,  and  depofits  an  earthy  fediment,  which 
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Is  intlrely  calcareous.  At  tbe  fame  time  It 
lofes  much  of  its  ofienfivefmell,  and  when 
cold^  has  fcarcely  any  odour:  this  i»  in 
fome  degree  renewed  by  heating  the  'water, 
but  when  again  cooled,  the  fmell  is  no  longer 
•recoverable. 

The  chemical  analyds  of  Aken  water  pre- 
fcnts  us  with  fome  interefting  appearances, 
and  its  compofition  is  now  afcertained  in  a 
fatisfadory  way,  aflifted  by  the  knowledge 
wKich  modem  chemiftry  has  afforded  of  the 
fubftance  which  gives  the  fulphureous  impreg- 
nation. With  re-agents,  the  appearances  are 
as  foHows : 

*  Acetat  of  lead  dropped  into  the  freik 
water,  caufes  a  brown  precipitate ;  which  is 
found  to  be  fulphurated  lead  mixed  with 
muriated  lead. 

A  piece  of  lead  with  a  bright  polifhed  fur^ 
face  fufpended  over  the  vapour  of  the  water, 
becomes  foon  blackened  and  ccMToded  into  a 
fine  pulverulent  black  fulphuret. 

Nitrated  filver,  added  to  the  v^ater  when 
cold,  gives  a  white  precipitate  of  luna  cornea. 

Syrup  of  violets  changes  into  a  pale  grafs 
green,  and  the  water  both  hot  and  cold,  but 
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lefs  fo  with  the  cold,  owing  to  the  previous 
depofition  of  carbonated  lime. 

Litmus,  in  like  manner,  is  rendered  of  a 
deep  violet,  and  infufion  of  rhubarb  of  an 
orange  red,  both  by  the  frefti  and  cooled 
water,  and  ftill  more  when  it  is  confiderably 
reduced  by  evaporation ;  and  from  this  latter 
circumftance  the  prefence  of  an  uncombined 
alkali  is  indicated. 

No  metal  is  difcoverahle  by  the  niceft  tefts. 

The  folid  contents  left  after  evaporation 
are,  a  fmall  quantity  of  carbonated  lime,  of 
muriated  foda,  and  carbonated  foda,  which  laft 
gives  the  lixivial  tafte,  and  a£ts  a  confpicuous 
part  in  the  chemical  compofition  of  the  whole. 

But  the  mod  ftriking  feature  in  this  mineral 
water,  and  almoft  peculiar  to  it,  is  the  unufual 
quantity  of  fulphur  that  it  contains;  the  whole 
however  fo  far  united  to  a  gafeous  bafis  as 
to  be  entirely  volatile  by  heat,  fo  that  none 
is  left  in  the  refiduum  after  evaporation.  In 
the  common  fulphureous  waters,  vfuch  as  that 
of  Harrogate,  though  this  inflammable  is  in-^l 
dicated  by  every  teft  and  fenfible  property,  it 
cannot  be  procured  feparate  and  in  a  palpable 

2  F 
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form  without  the  affiftance  of  chemical  agents: 
whereas  here  it  is  fpontaneoufly  feparated ;  for 
it  is  found  that  wherever  a  large  quantity  of 
the  Aken  water  pafles  hot  from  the  fpring 
through  a  confined  place,  the  upper  covering 
becomes  by  degrees  incrufted  with  a  very  fine 
pulverulent  fublimed  fulphur.  This  is  par- 
ticularly the  cafe  on  the  dome  of  the  vault  that 
inclofes^  the  great  fource  which  fupplies  the 
emperor's  bath.  This  is  opened  at  times,  and 
the  fulphur  brufhed  off,  and  fold  under  the 
name  oiAix fulphur.  The  hydrogen  therefore, 
which  flies  oflf  in  a  gafeous  form  froni  this 
water,  is  fuperfaturated  with  fulphur,  and  de- 
pofits  its  excefs  of  this  fubftance  in  a  vexy  fliort 
time  after  it  has  become  aeriform;  but,  how- 
ever,  the  foda  which  the  water  contains,  pro- 
bably detains  fome  of  the  fulphurated  hydro- 
gen for  a  time,  fince  the  peculiar  odour  of 
this  compound  is  recoverable,  even  after  the 
water  has  been  once  cold ;  but,  as  has  been 
mentioned,  it  is  entirely  diflipated  by  the  pro- 
ccfs  of  evaporation  (^). 

{V)  The  chemical  reader  is  here  referreJ  to  fbme  excellent 
obfervations  on  this  fubjca  bit  Mr.  Kirwan,  in  his  Treatifc  oa 
Mineral  Waters.    Hepatic  air^c  obfenres,  confifts  of  inflammaye 
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The  aflual  quantity  of  folid  contents  U 
varioufly  eilimated.  Bergman  gives  the  fol- 
lowing, in  the  proportion  of  an  Englifh  wibe 
pint ; 

grains. 
Of  carbonated  lime         —         4.75 
Of  common  fait  —         5. 

Of  carbonated  foda  ~       12. 

21.75 
Total,  twenty-one  grdns  and  three-quarterai 

air  combined  with  futphur,  bat  it  exifls  in  very  different  propor- 
tions. Where  each  ingredient  is  combined  merely  to  faturation, 
it  may  be  called  fimply,  fulpburaied  hjdregin  ;  but  where  the  ful- 
phur  is  in  execfs,  it  is  \.t\mtA  fuprr-falpharakd  hydrogm.  Sul- 
phurated hydrogen,  combined  with  any  bafis,  farms  a  hydro  Jul- 
phurel,  and  Inay  alfo  be  called  an  hrfaiulc  to  diftiaeailh  it  from 
a  Upar,  which  is  the  union  of  fulphur  fingly  with  a  bafil.  He- 
patules  occur  Tome  times  in  mineral  waicn,  ai  well  as  fulphuraied 
hydrogen,  and  fometimes  both  together,  but  never  hepars:  The 
former  are  tranfpatent  and  colourleTsi  and  beccHne  turbid  only 
on  expofure  to  the  air,  whereas  the  hepars  will  become  turbid  by 
mCre  dilution,  and  depofit  their  fulphur.  (See  Kirwan,  p^ges 
10  and  30}. 

Aix-Ia-Chapclle  water  feemi  to.bc  a  mixture  of  fupet-fulphn- 

lated  hydrogen,  and  hepatulc  of  foda.   To  the  former,  the  greater 

part  of  the  hepatic  odour,  and  efpeciaily  the  fublimation  of  th^ 

fulphur,  feems  to  be  owing  j  on  the  latter  probably  depends  the 

2  F  2 
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The  exad  quantity  of  gas  has  not  been  af- 
certained'with  any  degree  of  accuracy,  nor^ 
what  is  perhaps  of  more  confequence,  the 
proportion  of  the  fulphur  to  the  hydrogen  in 
the  hepatic  gas.  There  is,  befides,  a  quantity 
of  carbonic  acid  in  the  water,  but  not  more 
apparently  than  is  fufficient  to  faturate  the 
foda,  and  to  hold  in  folution  the  calcareous 
earths 

Aken  water,  when  taken  internally, Teems  to 
poffefs  important  medical  virtues,  and  is  ufed 
in  a  variety  of  cafes.  Its  fenfible  effedls  arc 
but  few.  In  general  it  produces  fome  degree 
of  chearfulnefs  and  gaiety  of  fpirits,  but,  if 
taken  largely,  it  (lightly  affeds  the  head  with 
fome  degree  of  vertigo  and  fleepinefs,  and  this 
is  the  more  as  the  heat  is  greater.  It  fome- 
times  excites  naufea,  from  the  powerful  nefs  of 
its  fenftble  qualities,  till  the  patients  are  ufed 
to  the  tafte  and  fmell,  which  foon  happens. 
After  this,  it  feldom  produces  ficknefs,  except 
the  ftomach  is  foul.  It  often  determines  to  the 
bowels,  and  prove$  mildly  laxative,  if  liberally 

circumfUnce  of  the  degree  of  ai^eiioR  of  the  fulphureous  fmelli 
which  may  be  at  firfl  fomewhat  renewed  by  heating  the  water, 
after  it  has  ODce  cooled 
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taken ;  but  this  efFe£k  is  in  a  good  meafure  re- 
gulated by  the  acidity  of  the  patients  ftomach, 
and  the  weaknefs  of  the  digeftive  organs.  It 
more  certainly  determines  to  the  kidnies>  in* 
creafes  the  flow  of  urine,  and  likewife  emi- 
nently promotes  perfpiration,  and  a  foft  moid 
ftate  of  the  fkin,  highly  favourable  to  thofe 
diforders  that  ^re  afFefted  by  the  ftate  of  this 
excretion. 

During  a  courfe  of  the  water,  even  ufed 
only  internally,  the  body  acquires  a  fulphu- 
reous  fmell,  and  filver  worn  in  the  pockets 
becomes  tarniflied  {c). 

Thefe  thermal  waters  are  much  reforted  to 
on  the  continent  for  a  variety  of  complaints. 
They  are  found  eflentially  ferviceable  in  the 
numerous  fymptoms  of  diforders  in  the  fto- 
mach  and  biliary  organs,  that  follow  a  life  of 
high  indulgence  in  the  luxuries  of  the  table. 
In  thefe  cafes,  the  foda  that  the  water  contains 
probably  contributes  much  to  its  efficacy. 
Hence  its  ufe  in  acidity  and  indigeftion  in 
the  primae  viae  from  accidental  caufes,  and  in 
jaundice.  Aken  water  alfo  much  relieves  pain- 
ful affedlions  of  the  kidnies  and  bladder,  which 

{c)  Lucasi  vol.  II.  page  1 48. 
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{)roduce  pain  in  the  loins,  and  thick  mucous 
urine  with  difficult  midurition.  As  thq  heat- 
ing qualities  of  this  water  are  as  decided  as 
in  any  of  the  mineral  fprings,  it  (hould  be 
avoided  in  cafes  of  a  general  inflammatory 
tendency,  in  bedic  fever,  and  ulceration  of 
the  lungs,  and  in  a  difpofition  to  active 
hemorrhagy. 

As  a  hot  bath,  this  water  is  even  mortf 
valuable,  and  more  extenfively  employed  than 
as  an  internal  remedy.  The  baths  of  Aix 
may  be  faid  to  be  more  particularly*  medicated 
than  any  other  that  we  are  acquainted  with. 
They  poflefs  both  temperature  of  any  degree 
that  can  be  borne|  and  a  ftrong  impregnation 
with  fulphur  in  its  moil  adtive  form,  and  a 
quantity  of  alkali  which  is  fufficient  to  give 
it  a  very  foft  foapy  feel,  and  to  render  it  more 
(Jetergent  than  common  water.  This  Quality 
is  even  made  ufe  of,  both  here  and  at  Borfet  in 
the  neighbourhood,  where  the  water  is  applied 
to  waftiing  linen  and  other  fubftances.  From 
thefe  circumftances,  thefe  baths  will  be  found 
of  particular  fervice  in  ftifFnefs  and  rigidity 
of  the  joints  and  ligaments,  which  is  left  by 
the  inflammation  of  gout  and  rheumatifm;  and  ' 


435 

in  the  debility  of  palfy,  where  the  higheft  de- 
gree of  heat  which  the  Ikin  can  bear  is  re- 
quired.  The  fulphureous  ingredient  renders  it 
highly  adive  in  ahnoft  every  cutaneous  erup- 
tion, and  in  general,  in  every  foulnefe  of  the 
fkin(^/);  and  here  the  internal  ufe  of  the  water 
ihould  attend  that  of  the  {>ath.  Thefe  waters 
are  alfo  much  employed  in  the  diilreffing  der 
bility  which  follows  a  long  courfe  of  mercury, 
and  exceffive  falivation, 

Aken  water  is  one  of  the  few  natural  fprings, 
that  are  hot  enough  to  be  employed  as  a  va- 
pour bath  without  the  addition  of  artificial 
heat,  and  for  this  purpofe  the  vapour  is  de- 
tained as  it  paffes  through  the  channels  that 
fupply  the  common  baths  where  the  heat  is 
the  greateft.  This  is  a  mixture  of  fteam  with 
hydrogen  gas  ftrongly  fulphureous,  and  it  is 
applied  by  a  fuitable  apparatus  either  generally 
or  partially  to  the  body,  as  occafion  may  re- 
quire. This  vapour  bath  is  much  more  liable 
to  affeft  the  head>  and  caufe  flufhing  in  the 
face  and  turgefcency  of  the  veffels,  than  the 
fimple  hot  bath,  and  therefore  muft  be  ufed 

{d)  HofTmin. 


inorc  cautioufly.  It  is  employed  both  in  the 
cafes  in  which  the  hot  hath  is  ufed,  and 
more  efpecially  as  a  fudorific  to  excite  a  full 
perfpiration,  which  '=  •'f'terwards  kept  up  by 


removing  the  patient 
hours.     This  is  fc 
powerful    auxiliary  i 
worft  fpecies  of  cu 
In  uflog  this  \ 


L  warm  bed  for  forac 
o   he  a   remarkably 
:uring   fome   of  the 
;  dtforders. 
iternally,  the  patient 


fhould  begin  with  not  r  ore  than  half  a  pint 
for  a  dofe,  and  repeat  it  more  or  lefs  often 
according  to  the  effects  on  the  head,  and  the 
intention  of  drinking  it.  For  producing  a  pur- 
gative operation,  it  is  neceflary  to  take  from 
a  quart  to  a  gallon,  a  quantity  which  fome- 
times  cannot  be  borne  by  the  ftomach  ;  and 
in  that  cafe  fome  of  the  faline  medicines  of 
this  kind  muft  be  reforted  to.  By  fuffering 
the  water  to  ftand  in  an  open  glafs  for  fome 
time,  its  adivity  abates  as  the  fulphur  evapo- 
rates, and  thus  its  a£tion  may  be  moderated, 
whilft  the  whole  of  the  alkali  is  retained. 

The  town  of  Aix  likewife  poflefles  the 
advantage  of  being  near  to  feveral  chalybeate 
waters,  which  often  are  of  great  ufe  in  re- 
ftorlng  to  perfedl  ■  health  thofe  patients  who 
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have  received  all  the  benefit  from  the  fulphu- 
reous  waters  which  their  c^fes  will  admit;  and 
as  it  is  only  twenty-four  miles  diftant  from. 
Spa,  invalids  frequently  vifit  both  thefe  cele- 
brated fountains  during  thdr  ewe. 


438 


BORSET  WATER. 

Contiguous  to  the  city  of  Aix-la-Cha- 
pelle,  a  quarter  cf  a  mile  to  the  fouth,  is  the 
village  of  Borfet  or  Bor^fcheit,  alfo  enriched 
Vrith  feveral  thermal  fprings,  which  however 
on  account  of  their  proximity  to  Aken,  are 
but  little  frequented  by  invalids,  but  are  prin- 
cipally made  ufe  of  by  fullers  and  cloth 
workers,  on  account  of  the  convenience  of 
procuring,  without  cxpence,  plenty  of  hot 
water,  a  little  alkaline,  which  is  well  adapted 
for  the  cleanfing  of  cloth  {a). 

One  of  the  fprings  of  Borfet  refembles 
thofe  of  Aix  in  all  its  conftituent  parts,  but 
the  impregnation  with  fulphur  is  much 
weaker.  It  depofits,  however,  fome  fulphur 
in  its  courfe  through  any  confined  channel  on 
its  upper  part,  but  not  fuflScient  to  be  worth 
collecting.  It  is  pretty  ftrongly  alkaline.  Its 
temperature  is  132%  which  is  nearly  as  high 
as  the  hotted  baths  at  Aix. 

The  other  hot   fpring  differs  confiderably 

(a)  Lucas. 
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from  the  former,  in  contaming  no  fulphur  in 
any  form;'  it  therefore  has  no  odour,  nor 
does  it  blacken  the  folutions  of  filver  or  lead. 
It  is  however  equally  alkaline,  and  the  heat  , 
is  as  high  as  152°,  and  therefore  much  ex- 
ceeds the  hotteft  of  the  Aken  waters.  In 
this  fpring  there  is  a  large  quantity  of  earth 
fufpended,  which  is  depofited  as  the  watdr 
cools,  and  forms  hard  incruftations  to  a  con- 
fiderable  thicknefs  round  every  fubftance  that 
may  lay  in  its  way,  and  will  ferve  as  a  nucleus. 
Notwithftanding  this  circumftance,  it  is  found 
highly  ufeful  in  fcouring  wool  and  cloth 
•  boiling  vegetables  for  the  table,  and  in  thofe 
dopleftic  purpofes  for  which  a  foft  water  is 
required.  The  alkali  which  they  contain 
corrects  therefore  the  hardnefs  which  the 
abundance  of  earth  would  otherwife  give. 

This  curious  fpring  alfo  contains  fome  car- 
bonic  acid,  which  is  conftantly  efcaping  from 
the  frefli  water,  and  is  in  fuflScient  quantity 
to  corrode  in  a  fhort  time  the  leaden  cover- 
ing which  is  ufed  for  the  vapour  baths,  and 
any  iron  yrhich  may  happen  to  be  within  its 
reach. 
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The  ftream  flows  from  the  feveral  baths 
into  a  large  fifh-pond  where  it  is  of  a  blood 
heat.  Here  carp  and  tench  multiply  ver7 
fidl,  and  grow  to  an  enormous  fize»  but  their 
flefh  is  flabby  and  without  flavour,  till  they 
have  been  removed  into  a  pond  of  cold  water^ 
and  kept  there  for  about  fix  months,  when 
they  become  perfe&ly  firm,  and  good  for  the 
table. 

Borfet  water,  when  ufed  medicinally,  is 
chiefly  employed  externally,  and  the  great 
heat  which  it  pofleflfes,  allows  of  every  con- 
venience for  the  vapour,  hot,  warm,  and 
tepid  bathing. 
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BAREGE  WATER. 

The  fmall  village  of  Barege,  celebrated  for 
its  thermal  waters^  is  fituated  on  the  French 
fide  of  the  Pyrenees,  about  half  way  between 
the  Mediterranean  and  the  Bay  of  Bifcay^ 
near  the  fource  of  the  Adour,  which  takes 
,its  rife  in  thefe  wild  regions,  and  falls  into 
the  fea  at  Bayonne.  Barege  is  compofed  of 
two  fmall  hamlets,  the  principal  of  which, 
lower  Barege,  contains  about  fifty  houfes, 
along  with  the  baths.  Clofe  to  the  village 
runs  the  little  ftream  of  the  Baftan,  which 
flows  in  a  rapid  courfe  to  join  the  Gave,  one 
of  the  tributaries  to  the  Adour. 

The  fituation  of  the  Barege  is  highly  wild 
and  romantic.  The  valley  of  the  Badan  is 
on  all  fides  enclofed  by  lofty  crags,  the  fides 
of  which  are  arid,  fcarcely  admitting  of  cul- 
tivation, and  interfefted  by  deep  perpendicu- 
lar ravines,  the  channels  of  large  torrents, 
when  the  winter  fnow  bejrins  to  melt  from 
the  mountains.  To  defend  the  village  and 
baths  of  Barege  from  the  ravages  of  the 
waters,  a  large  ftone  dyke  was   erefted   by 
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M.  Louvois,  which  bears  his  name,  and  pro- 
teds  the  centre  of  the  town,  where  are  (itu- 
ated  the  hot  fprings,  whilft  the  whole  place 
is  overhung  by  a  wood  of  oak  and  afh  trees 
that  cover  the  lower  part  of  the  mountain  {a). 

The  hot  fprings  that  have  given  celebrity 
to  the  village  of  Barege  are  four  in  number. 
They  have  all  the  fame  compotient  parts,  but 
differ  fomewhat  in  their  temperature,  and  in 
the  quantity  of  fulphur,  the  hotteft  being  the 
moft  ftrongly  penetrated  with  this  a^ive  in- 
gredient. '  1  he  cooled  of  thefe  waters  raifes 
Reaumur's  thermometer  to  27%  (about  73 
Fahr.)  ;  the  hotteft  is  39%  (120  Fahr.).  They 
are  all  very  light,  almoft  equally  fo  with 
diftilled  water,  and  have  a  flight  tafte  and 
fmell  of  liver  of  fulphur.  The  three  cooleft 
are  chiefly  ufed  for  fupplying  the  baths,  the 
hotteft  for  drinking  and  topical  applications. 

The  analyfis  of  the  Source  Royale  will 
ferve  as  a  fpecimen  of  the  whole. 

Tindure  of  litmus  is  not  altered,  but  fyrup 
of  violets  is  turned  flightly  green. 

(j)  See  '*  Voyages  Phyfiqucs  dans  let  Pyrenees  en  1788  & 
2789,  par  F.  Pazumot,  Ingcnieur  Gcographiquc :'»  and  ip  this 
work,  an  analyfis  of  Earcgc  waters  by  Meflrs.  Montaut  and 
Pagez. 
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Sulphuric  acid,  much  diluted,  produces  no 
change,  but  when  much  concentrated,  it  occa- 
fions  a  flight  fulphureous  odour.  This  con- 
tinues fome  days,  but  without  any  apparent 
precipitate  being  formed. 

The  alkalies,  fixed  or  volatile,  occafion  no 
alteration. 

All  the  metallic  falts  are  decompofcd  by 
the  water.  Nitrated  filver  immediately  ren- 
ders it  turbid,  and  a  brown  precipitate  gradu- 
ally fubfides.  As  foon  as  this  metallic  folu- 
tion  is  added,  the  water  lofes  the  fmell  of 
liver  of  fulphur,  and  acquires  that  of  fulphur 
fingly.  The  nitrated  mercury  and  acetatcd 
lead  produce  the  fame  efFeft. 

This  water,  as  well  as  the  otlier  three 
fprings,  lofes  its  fulphureous  principle  by 
cooling  and  by  contact  of  air,  or  even  in  well 
clofed  bottles,  if  kept  for  fome  days. 

A  quantity  of  this  water,  flowly  evaporated, 
foon  lofes  the  odour  of  the  fulphur,  and  when 
dry,  left  a  refiduum,  which  was  grey,  acrid, 
and  faline.  Diftilled  water  diflblved  the 
greater  part.  This  folution  contained  muri- 
ated  foda,  and  an  excefs  of  ibda,  which  it  was 
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neceflary  to  faturate  by  adding  fulphuric  acid, 
before  the  whole  would  cryftallize.  It  like- 
wife  held  diflblved  a  fmall  portion  of  an  oily 
matter  of  a  peculiar  nature.  This  latter,  when 
feparated  from  the  falts,  and  diflilled  pcrfe^ 
gave  a  fmell  like  that  of  animal  lymph,  and 
yielded  a  fmall  quantity  of  ammonia,  and 
therefore  is  probably  a  bituminous  fubftance, 
that  in  the  date  in  which  it  exifts  in  the 
water  appears  to  form  a  kind  of  foap  with 
part  of  the  foda.  This  fubftaiice  is  alfo  depo- 
fited  fpontaneoufly  in  the  channel  of  the 
water,  forming  a  black  und):uous  mud  that 
yields  ammonia  by  diflillation.  The  fulphur 
was  not  feparable  in  a  folid  form  from  the 
water  by  mere  heat,  but  when  the  brown 
precipitate  yielded  by  nitrated  filver  was 
fublimed,  a  true  cinnabar  was  produced  ;  and 
when  butter  of  arfenic  was  fubftitutcd  for 
the  nitrated  mercury,  an  orpiment  was  fub- 
limed. This  laft,  mixed  with  lime,  gave  a 
calcareous  hepar,  from  which,  by  means  of 
diftilled  vinegar,  fulphur  was  feparated  in  its 
pureft  form. 

From  this  anal y (is  we  find,  that  the  Source 
Royale  at  Barege  is  a  thermal  water  of  the 
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heat  of  i02*,  containing  a  fmall  propoitioil 
of  fulphurated  hydrogen,  probably  united  to 
the  foda,  in  the  form  of  an  hepatule ;  {6)  be- 
fid^s  holding  in  folution  an  excefs  of  foda,  a 
little  common  fait,  an  earth  which  is  a  mix^ 
ture  of  carbonated  lime  and  alumine,  and  a 
fmall  portion  of  a  bituminous  fubflance  of  a 
nature  but  little  known,  and  alfo  united  with 
the  foda.  None,  of  the  fgreign  ingredients 
however  are  in  any  confiderable  quantity,  and 
hence  the  lightnefs  and  comparative  purity 
of  this  water. 

The  proportion  of  the  different  contents 
it  is  not  eafy  to  afcertain  precifcly  from  the 
particulars  of  the  analyfis.  We  (hall  be  tole- 
rable exadl,  if  we  allow  an  Englifh  wine  pint 
to  contain  about  three  quarters  of  a  grain  of 
earth  and  bituminous  matter,  half  a  grain  ot 
common  falt^  and  two  grains  and  a  half  of 
carbonated  foda,  or  at  leaft  of  foda  which, 
if  fully  carbonated  and  cryftallized,  would 
amount  to  that  quantity ;  for  it  is  by  no 
means  certain  that  the  whole  of  the  alkali 
here  exifts  in  union  with  carbonic  acid.     The 

(B)  Sec  Note  (l)  to  the  laft  article* 

a  G 
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proportion  of  this  fubftance  is  eftimated  (after 
Mr.  Kirwail's  calculations)  from  that  of  ful- 
phat  of  foda,  which,  as  has  been  mentioned, 
was  procured  by  faturating  the  alkali  with 
fulphuric  acid. 

The  waters  of  Barege  are  remarkable  for  a 
very  fmooth  foapy  feel,  they  render  fkin  that 
is  immerfed  in  them  very  fupple  and  pliable, 
and  diffolve  perfedly  well  foap  and  animal 
lymph.  For  this  property  they  are  doubtlcfs 
indebted  to  the  foda,  and  bituminous  matter 
which  they  contain. 

Barege  is  chiefly  reforted  to  as  a  bath,  and 
from  the  highly  detergent  powers  of  its 
watei-s,  joined  to  the  degree  of  heat,  they  have 
been  fuppofed  to  poflefs  peculiar  powers  as  dif- 
cutients  in  refolving  tumours  of  various  kinds, 
rigidities,  and  contradions  of  the  tendons, 
ftiflfnefs  of  the  joints  left  by  rheumatic  and 
gouty  complaints,  and  likewife  they  are  highly 
fcrviceable  in  cutaneous  eruptions,  (r)  The 
warm  bath  is  ufed  both  generally,  and  in  the 
form  of  louche.  Internally  taken,  this  water 
gives  confidcrabic   relief  in   diforders  of  the 

{c)  Rutty's  Synopfis* 
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ftomach,  efpecially "attended  with  acidity  and 
teart-burn,  in  obftinate  cholics,  jaundice,  and 
in  gravel  and  other  afFe<3:ions  of  the  urinary 
organs. 


The  vallies  adjoining  to  Batege  alfo  abound 
with  hot  fprings,  equally  fulphureciP.s  and 
alkaline,'  and  ufed  for  medical  purpofes.  Of 
this  kind  are  the  baths  of  St. ,  Sauveur  and 
Cauteres.  Some  of  thefe  latter  raife  Fahren- 
heit's thernu)meter  as  high  as  1 3  r. 

At  a  fmall  diftance  from  the  valley  of  the 
Baflan,  at  the  village  of  Bagneres,  on  the 
banks  of  the  A  dour,  there  are  alfo  found  a 
'  vaft  number  of  hot  fprings  of  various  tempe- 
ratures, from  88^  to  135^  Thefe  all  refemble 
each  other  in  chemical  compofition,  but  differ 
ftrikingly  from  thofe  of  Barege,  in  containing 
no  fulphureous  ingredient,  nor  any  excefs 
of  foda,  but  are  hard  to  the  touch,  and  highly 
felenitic. 

They  are  much  reforted  to  from  the  fouth 

of  France,  and   ufed  chiefly   externally,    as 

fimplc  thermal  waters. 

2  G  2 
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CHAPTER  V. 

I 

ON  THE  INTERNAL  USE  OF  WATER  AS 
AN  ARTICLE  OF  DIET. 

In  the  foregoing  chapter,  I  have  laid  before 
the  reader  the  account  of  thofe  particular  mi- 
neral t^aters  which  appeared  to  me  to  be  the 
moft  deferving  of  notice,  and  to  prcfent  a  fair 
fpecimen  of  very  extenfive  clafles.  In  treating 
of  thefe,  care  has  been  taken  to  fubjoin  to 
each,  fuch  an  account  of  their  medicinal  efii- 
cacy  as  has  been  found  to  be  eftabli  filed  by 
long  experience,  and  to  be  more  peculiarly 
appropriate  to  the  individual  fubjedl.  The 
reader  muft,  however,  in  many  inftances  be 
ilruck  with  the  general  (imilarity  in  the  vir- 
tues afcribed  to  each,  even  where  the  chemi- 
cal compofition  appears  to  be  the  moft  diftant ; 
and  as  there  is  no  reafon  to  doubt  of  the  ac- 
curacy of  the  fadt  refpefting  the  a£tual  exift- 
ence  of  thefe  valuable  properties,  which  in 
moft  cafes  will  be  confirmed  by  the  experience 
of  every  phyfician  who  has  had  opportunities 
of  trying  thcfe  remedies,  it  will  not,  I  truft,  be 
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a  fuperfluous  tafk  to  make  fome  obfervations 
upon  the  efie^s  of  mere  water  upon  the 
human  body,  confidered  abftraftcdiy.  from  all 
the  foreign  ingredients  with  which  it  is  gene- 
rally found  in  combination, 

A  fubftance  which  forms  fo  large  a  portion 
of  thq  ingefta,  muft  have  a  powerful  and  con- 
flant  agency  upon  the  animal  machine  at  all 
times  i  and  from  its  conftant  and  regular  ope- 
ration on  the  healthy  body,  may  be  in  part 
deduced  of  its  efie£k  in  relievitig .  or  aggrava- 
ting certain  fymptoms  of  difeafe. 

The  fhare  which  water  has  in  ailifling  the 
procefs  of  digeflion,  claims  the  firft  attention. 
The  obvious  ufe  of  this  fluid  as  an  aliment,  is 
that  of  holding  in  folution,  and  conveying  in 
a  proper  form,  the  other  materials  which  con-t 
fiitute  the  folid  food  of  animals. 

Water,  therefore,  fhould  be  the  fluid  of  all 
others  the  moft  eminently  fitted  for  fufpeud- 
ing  in  a  liquid  ftate,  all  the  varieties  of  animal 
and  vegetable  matter ;  and  this  is  adlually  the 
cafe,  as  we  mentioned  in  the  introduiSory 
part  of  this  work.  But  befides  being  fubfer- 
vient  to  the  preparation  of  food  within  the 
ilomach,  water  is  itfdf  an  aliment,  highly 
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ncceflary  as  fuch,  in  order  to  preferve  that  due 
proportion  of  fluid  to  folid  matter,  on  which 
depend  the  prefervation  of  life,  and  the  pro- 
per performance  of  all  the  fundions. 

The  procefs  of  digeftion  w^  know  is  a  com- 
plex operation,  but  principally  performed  by 
the  folvent  power  of  the  gaftric  juice,  and  the 
adion  of  the  ftomach  itfelf  upon  icb  contents. 
The  gaftric  fecretion  depends  chiefly  on  the 
healthy  adlion  of  the  ftomach ;  and  this  again 
is  kept  up  by  the  ftimulus  of  the  gaftric  liqucnr, 
by  the  particular  nature  of  the  alimentary 
contents,  and  by  the  circumftance  of  diftentioa 
arifing  ffom  mere  quantity.  As  far  as  the 
preparation  of  food  within  the  ftomach  is 
concerned,  it  would  appear,  that  in  a  vigorous 
healthy  organ,  any  more  water  than  is  necef- 
fary  to  give  a  due  confiftcnce  to  the  food,  will 
retard  digeftion.  This  it  will  do,  by  weaken- 
ing the  adivity  of  the  gaftric  liquor,  by  di- 
minifliing  the  ftimulating  quality  of  the  food, 
and  therefore  its  adion  upon  the  ftomach;  and, 
if  the  water  be  cold,  by  fuddenly  abftradting 
part  of  that  temperature  which  appears  to  be 
fo  neceflaiy  to  the  complicated  procefs  of  di- 
geftion, and  the  regular  evolution  of  which 
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cannot  be  difturbed  with  impunity.  The  re- 
tardment thus  produced,  will  only  be  counter-' 
aded  by  an  increafe  in  the  (limulus  aridng 
from  mere  diftention*  But  if  no  more  aqueous 
dilution  were  employed  than  what  was  folely 
neceffary  as  a  folvent  for  the  folid  part  of  the 
aliment,  the  additions  thus  thrown  into  the 
circulating  mafs  by  the  chylopoietic  organs, 
would  probably  be  too  ftimulating  in  their 
nature,  and  perhaps  too  foon  animali^ed;  and 
hence  a  ftrong  tendency  to  plethora  and  an  in- 
flammatory ftate  of  body  would  be  produced, 
and  various  diforders  of  the  fyftem  would  foU 
,low.  On  the  other  hand,  if  the  powers  of 
the  ftomach  are  naturally  weak,  fo  that  di- 
geftion  is  a  very  flow  procefs,  the  fpontaneous 
chemical  changes  that  the  food  would  take  on 
out  of  the  body,  begin  within  the  ftomach 
before  they  can  be  prevented  by  the  proper 
action  of  that  organ  and  its  fecreted  liquor ; 
hence  the  acidity  of  ftomach,  heart-burn,  and 
eructations,  and  all  the  train  of  fymptoms 
iucluded  under  the  general  term  of  dyfpeptic. 
But  thefe  again  will  be  prevented  in  a  great 
meafure  by  proper  dilution  ;  as  the  fimpfe  ad- 
dition of  water  will  moderate  the  ftimulus  of 
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high  food  when  too  ftrong  for  the  a£lion  of 
the  ftomach,  and  at  the  fame  time  will  haften 
the  propulfion  of  its  contents  into  the  inteftines 
by  aflifting  in  the  change  requifite  to  be  pro- 
duced on  the  food  previous  to  its  entering 
thefe  organs.  Hence  it  is,  that  there  appean 
to  be  good  reafon  to  expeA  benefit  from 
aqueous  dilution  to  a  certain  degree  in  very 
different  ftates  of  body  j  that  is,  both  when 
the  circulating  fluid  is  too  ftimulating,  owing 
to  an  abundance  of  flrongly  nutritious  ali- 
ment, and  a  rapid  digeftion ;  und  alfo,  in  that 
ftate  which  is  a  confequence  of  the  former,  a 
debilitated  ftomach  and  defeftive  nutrition, 
owing  to  the  inability  in  the  digeftiye  organs 
to  aflimilate  common  food  in  merely  its  ufual 
ftate  of  dilution  with  watery  liquid. 

It  is  not  merely,  however,  as  an  a.uxiliary 
fo  the  procfifs  of  digeftion,  that  the  neceffity 
of  taking  in  a  due  quantity  of  liquid  arifes ; 
water  itfelf  is  certainly  a  moft  important  article 
of  aliment,  and  as  fuch  enters  largely  into  the 
compofition  of  the  animal  body,  aflifting  in 
evolution  of  the  folids,  and  compofing  the 
greater. part  of  the  fluid  fecretions.  Hence, 
as  the  well-being  of  the  animal  frame  depends 
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much  on  the  fecretions  and  excretions,  the 
quantity  and  ftate  of  thefe,  as  regulated  by 
that  of  the  watery  ingcfta,  becomes  of  high 
importance.  During  the  whole  courfc  of 
circulation,  the  fluids  are  becoming  gradually 
unfit  to  remain  a  healthy  part  of  the  living 
animal,  and  are  regularly  removed,  when  be- 
come detrimental,  by  the  excretories  of  the 
lungs',  the  fkin,  and  the  kidnies ;  and  this  re* 
moval  of  noxious  matter  appears  to  be  full  as 
necelTary  to  the  conftant  health  of  the  animal, 
as  the  daily  fupply  of  food  by  the  mouth* 
A  proper  degree  of  dilution  favours  this  falu- 
tary  procefs ;  and  what  ftrongly  proves  its  ufe, 
and  the  necefllty  of  removing  outof  the  fyftem 
the  circulating  fluid  when  it  has  perfot  med  its 
oflBce,  is  the  well-authenticated  circumfl:ance 
of  perfons  having  lived  long  on  water  alone, 
in  fituations  where  they  were  prevented  from 
receiving  any  fupply  of  folid  aliment  from 
without. 

Now  ^s  there  is  here  no  new  fucceflSon  of 
circulating  fluid  that  is  properly  nutritious, 
that  which  is  already  contained  within  the 
veflels,  muft  be  perpetually  acquiring  proper- 
ties wl^ich  render  it  more  and  more  injurious ; 
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Simulating,  lefs  dilution  will  be  required^  and 
vice  verfa.  Animal  food  likewifc  feems  to 
require  to  be  accompanied  with  more  water, 
on  account  of  the  readinefs  with  which  it  is 
aflimilated,  and  its  fuperior  liability  to  thofe 
fpontaneous  char\ges  within  the  body,  which 
rapidly  nourifh,  but  at  the  fame  time  as  readily 
become  noxious,  and  require  removaL  On 
the  other  hand,  feveral  animals  that  feed 
entirely  on  fucculent  herbage,  feldom  require 
any  drink.  If  however,  the  powers  of  the 
ftoinach  itfelf  are  not  fufEciently  vigorous 
to  receive  folid  food,  and  to  extras  the  nutri- 
tious part,  the  procefs  of  digeftion  muft  be,  as 
it  were,  begun  out  of  the  body ;  as  far, at  leaft, 
as  to  prefent  to  the  ftomach  the  truly  alimen- 
tary part,  feparated  as  much  as  poflible  from 
that  which  would  be  excrementitious,  and 
already  in  folution  in  a  fufEcicnt  quantity  of 
water.  *  This  is  done  by  the  various  kinds  of 
foups,  broths,  gellies,  and  decodions,  that  form 
fo  great  a  part  of  the  diet  of  the  invalid  ;  and 
the  proper  regulation  of  which  forms  no  un- 
important part  of  the  bufmefs  of  his  medical 
advifer. 
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A  defeft  in  the  powers  of  digeftion,  may 
or  may  not  have  its  origin  in  the  ftomach, 
and  perhaps  fome  important  diftindions  in 
praSice  may  arife  from  this  circumftance. 
That  it  may  occur  independently  of  difeafe  in 
this  organ,  is  evident  from  the  weaknefs  of 
digeftion  produced  by  mere  bodily  or  even 
mental  fatigue,  or  by  fimple  abftinence ;  but 
the  ftomach  is  at  all  times  fo  fenfible  to  any 
great  difturbance  of  any  of  the  animal  func- 
tions, as  to  have  its  own  proper  a£lions  at 
once  thereby  difordered.  In  by  far  the  greater 
number  of  acute  difeafes,  the  diminifhed  force 
and  irregular  adions  of  the  ftomach,  are  merely 
fymptomatic ;  but  in  the  chronic  affedions  of 
this  organ,  the  true  dyfpeptic  fymptoms  which 
we  {o  conftantly  meet  with  inperfons  who  have 
led  a  life  of  high  indulgence  in  the  luxuries 
of  the  table,  appear  to  be  for  the  moft  pare 
featcd  in  the  ftomach  itfelf,  and  the  biliary 
organs  that  are  fo  clofely  conneded  with  the 
bufmefs  of  digeftion.  The  advantage  to  be 
derived  in  thefe  cafes  from  an  aqueous  diet, 
or  water,  taken  as  it  were  medicinally,  arc 
very  great,  and  will  prefently  be  mentioned. 
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ON  THE  INTERNAL  USE  OF  WATER 

AS  A  MEDICINE, 

We  now  proceed  to  confider  the  ufe  of 
\i$rater  as  a  medicine,  in  the  various  actite  and 
chronic  difeafes,  to  which,  under  one  form  or 
other,  it  is  conftantly  applied. 

Writers  on  the  materia  medica  have  juftly 
made  a  di(lin£t  order  of  diluents,  as  medi- 
cines differing  in  their  operation  from  that  of 
all  other  fubftances.  I  mean  now  to  make 
fome  obfervations  on  this  clafs  of  medicinesi 
only  I  muft  reduce  the  catalogue  of  dilucnita 
to  a  fingle  article,  namely,  pure  water,  cm- 
ployed  however  at  different  temperatures, 
according  to  the  indications  pointed  out  by 
different  fymptoms  which  will  be  noticed  as 
they  occur. 

The  employment  of  water  as  a  diluent  in 
acute  difeafes^  is  one  of  the  moft  important 
of  its  ufes  contidered  as  a  medicine,  and  it 
will  not  be  uninterefting  to  inquire  on  what 
grounds  are  founded  thofe  beneficial  con- 
fequences  that  attend  its  ufe  in  thcfe  cafes. 

It  appears  to  me  that  many  phyficians  who 
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have  been  in  the  habit  of  prefcribing  parti- 
cular forms  of  diluents,  either  as  ptifans  or 
decodions  of  fome  demulcent  vegetable,  neu- 
tral  falts  largely  diluted  with  water,  or  vege- 
table and  mineral  acids  in  a  grateful  form, 
have  not  always  laid  due  ftrefs  on  the  raoft 
important  ingredient  fti  all  thefe  prepared 
drinks,  the  watery  diluent  itfelf.  This  may 
be  partly  owing  to  the  familiar  ufe,  which  wc 
make  of  water  in  diet,  rather  than  as  a  me- 
dicitie ;  and  yet,  important  as  this  article  of 
the  ingefta  is  at  all  times,  it  might  be  thought 
peculiarly  fo  at  the  time  of  acute  difeafc,  when 
none  of  the  circumftances  that  ufually  affeft 
the  ftate  of  the  body  are  inad:ive  in  producii\g 
changes,  good  or  bad,  upon  the  difordered 
frame.  The  little  aftivity  too  Ihewn  by  moft 
of  the  impregnating  matters  of  thefe  drinks^ 
when  taken  feparately,  compared  with  the 
tflential  benefit  which  they  produce  when  in 
the  form  of  the  greateft  dilution,  would  alone 
diredt  the  attention  of  the  medical  inquirer, 
to  that  part  of  the  diluent  medicine,  the 
powers  of  which  it  is  my  prefcnt  objefl:  to 
illuftrate.  * 

The  inftindive  dcfires  or  averfions  of  per- 
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fons  labouring  under  any  fpecies  of  difordered 
fundions,  have  been  juftly  confidered  as  de- 
fcrving  the  highcft  attention  from  the  phy- 
fician,  and  in  moft  cafes,  when  prefent,  will 
furnifh  him  with  ufeful  hints  for  his  treatment 
bf.the  patient.  In  acute  difea(es,  the  thirft 
after  water  is  peculiarly  remarked  as  a  cha- 
rafteriftic  fymptom,  and  one  that  is  fufEciently 
conftant  to  be  a  bafis  of  nofological  dcfcrip- 
tion ;  and  it  is  to  be  obferved,  that  here  the 
wifhcs  of  the  patient  are  dire^ed  towards 
water  alone,  and  that  too  of  the  moft  icy 
coldnefs  that  can  be  procured.  Thirft,  there- 
fore, is  a  direft  inftinftive  indication  of  in- 
creafed  heat  and  want  of  dilution,  and  this  is 
fo  uniform,  that  the  degree  ot  fever  may  often 
be  pretty  well  eftiraatcd  by  the  eagernefs  of 
the  fufferer  after  cold  drink.  In  like  manner, 
I  have  often  obferved  it  to  be  an  unpromifing 
fymptom  in  fever,  when  the  fenfation  of  thirft 
is  only  relieved  for  an  inftant  by  taking  large 
draughts  of  cold  liquid  ;  as  it  ftiews  that  the  • 
furface  of  the  body  is  ftill  unable  to  receive 
the  great  benefits  which  are  to  be  derived  from 
(iraple  dilution.  The  feeling  of  thirft  may 
however  be  in  fome  m«afure  relieved  without 
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general  dilution,  by  topical  applications,  fuch 
as  graceful  acids  fwallowed  flowly,  and  the 
like.  The  relief  given  by  thefe,  is  however 
but  tranfient,  as  they  ad  merely  by  producing 
a  flow  of  faliva,  and  thus  taking  oflf  the  dry- 
nefs  and  conftridion  upon  which  the  fenfation 
of  thirft  immediately  depends;  but  they  do  not 
fupply  the  veflTels  with  that  quantity  of  fluid 
which  is  ncceflfary  to  keep  up  this  fecretion. 
It  is  the  peculiar  advantage  of  fimple  water 
taken  as  a  drink,  that  we  know  it  to  be  per- 
fectly void  of  any  noxious  quality  in  itfelf, 
and  therefore,  in  giving  this  fluid  as  a  remedy 
in  difeafe,  the  attention  of  the  phyfician  is 
only  to  be  diieded  to  the  circumftances  of 
quantity  and  temperature. 

The  benefits  arifing  from  large  dilution  in 
acute  difeafes,  are  not  confined  to  the  mere 
quenching  of  thirft,  though  this  is  in  itfelf 
highly  advantageous ;  but  it  is  after  fo  much 
liquid  is  added  to  the  circulating  mafs,  that  the 
truly  diluent  eflfeds  are  produced.  To  be 
fully  aware  of  the  importance  of  dilution  in 
that  ftate  of  increafed  impetus  of  circulation, 
parching  thirft,  and  general  irritation  that 
conftitute  acute  fever,  we  muft  recollcfl:  that 
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It  appears  probable  from  the  refearches  of  the 
beft  phyfiologifts,  that  the  blood  is  not  merely 
a  peculiar  chemical  mixt,  but  a  living  part  of 
the  animal  economy,  fubjeft  to  difeafe,  equally 
capable  of  adting  and  being  a£ted  on^  in  a 
way  which  appears  to  be  no  more  that  of  a 
mere  chemical  compound,  than  is  the  cafe  with 
any  other  organized  part  of  the  body  while 
performing  the  functions  of  life.  One  eflential 
alteration  which  the  blood  undergoes  during 
inflammation,  and  which  is  almofl:  charac- 
teriftic  of  inflamed  blood,  is  a  diminiflied 
tendency  to  fpontaneous  coagulation.  This, 
as  the  late  ingenious  Mn  Hewfon  has  clearly 
pointed  out,  is  the  immediate  caufe  of  the 
fize  or  bufFy  coat  of  inflamed  blood,  and  is 
produced  by  the  circumftance  of  the  red  glo- 
bular part  fubfiding  at  the  ufual  time  after  the 
blood  is  drawn,  but  not  accompanied  by  the 
gluten,  which  laft  coagulates  at  a  later  period; 
and  being  now  no  longer  mixed  with  the 
colouring  globules,  alTumes  a  purer  form,  and 
its  natural  grey  coloun  This  change  of  the 
coagulability  of  the  blood  is  of  itfelf  probably 
a  great  advantage  in  enabling  it  to  circulate 
more  freely  through  the  minuter  veflels,  and 
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thus  in  fome  degree  to  counteraft  the  efFeds 
of  increafed  force  of  circulation. 

But,  on  the  other  hand,  there  are  other  ten- 
dencies to  derangement  of  fundions,  which 
the  mere  chance  of  mixture  in  the  blood  will 
not  prevent.  The  greater  rapidity  of  circu- 
lation caufes  this  fluid  to  receive  an  unufual 
degree  of  adion ;  and  if  we  can  fuppofe  it  to 
be  fimilarly  aflfedted  by  this  circumftance,  as 
the  folids  of  the  body  are,  this  will  increafe 
the  ftate  of  fever,  which  is  itfelf  an  excefs  of 
adion  in  almoft  every  part  of  the  body.  Ano- 
ther, and  more  unqueftionable  eflfed  produced 
by  increafed  circulation,  is  a  correfponding 
increafe  in  the  quantity  of  heat  given  out  by 
the  afliftance  of  the  procefs  of  refpiration,  as 
the  circulation  through  the  lungs  aflfords  a 
conftant  fupply  of  combuftible  matter  to  keep 
up  the  animal  temperature.  In  cafes  of  mere 
increafed  rapidity  in  the  flow  of  blood,  un- 
attended with  fever,  the  cooling  procefs  of 
perfpiration  carries  oflf  the  excefs  of  heat  ge- 
nerated in  the  vafcular  fyfl:sm  ;  but  in  fever, 
as  the  exhalents  on  the  furface  of  the  body 
will  not  admit  of  a  free  paflTage  to  the  per- 
fpirable  fluid,  the  only  way  to  prevent  the 
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great  accumulation  of  heat,  is  to  leflen  the 
fource  of  combuftible  matter  in   the  blood. 
This  is  peculiarly  well  performed  by  (imple 
aqueous  dilution,  which,  whilft  it  changes  as 
little  as  poffible  the  compofition  of  the  blood, 
fimply  increafes  its  bulk,  by  the  addition  of  a 
fluid  not  in  itfelf  liable  to   combuftion  hj 
accefs  of  air.     Thus  therefore,  Ample  diludon 
diminifhes  the  quantity  of  heat  evolved  from 
the  lungs  in  a  given  time,  by  leflfening  the 
adlual  proportion  of  combuflible  matter ;  and 
it  poflibly  may  have  the  falne  effe<El,  by  ren- 
dering that  part  of  the  blood  which  undergoo 
chemical  change  during  the  procefs  of  rcfpi- 
ration,  lefs  eafily  aded  on  by  the  air  of  tk 
lungs  when  united  with  a  large   portion  of 
water.     There  are  certainly  fevcral  analogic 
out  of  the  body,  which  fhew  that  a  mixd 
fluid,  compounded    of   adive    and    inadnt 
matter  for  chemical  change,   becopies  moR 
difficult  of  decompofition  in  proportion  as  ik 
inadive    ingredient   is   increafed    beyond  > 
certain  point. 

Again,  as  the  blood  re-afts  on  the  vcflHij 
in  which  it  is  contained,  there  can  be  Itf 
doubt  but  that  this  force  of  a€lion  mufi ' 
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increafed  to  a  great  degree  by  the  circum- 
ftaace  of  the  blood  being  in  a  more  aftive 
ftate  than  ufual,  and  probably  evolving  an 
uncommon  quantity  of  heat  during  the  vrhole 
of  its  courfe :  this  again  is  checked  by  aqueous 
dilution,  which,  as  it  were,  quenches  the  flame 
and  abates  the  unufual  ftlmulus  arifing  from 
the  ftate  of  the  inflamed  blood. 

Another  fource  of  the  advantage  derived 
from  introducing  a  greater  quantity  of  pure 
water  into  the  mafs  of  febrile  blood,  is  in 
diminifhing  the  tendency  to  eflTufion  of  coa- 
gulable  lymph  from  the  ferous  arteries.  It  is 
well  l^nown  that  one  of  the  moft  common 
terminations  of  inflammation  of  membranes 
is  a  copious  eflTufion  of  gluten,  or  coagulable 
lymph,  which,  by  aflfuming  a  folid  form,  oc-* 
cations  painful  and  dangerous  adhefions ;  or 
elfe  it  is  the  production  of  true  pus,  the  prefence 
of  x^hich  brings  on  a  variety  of  unpleafant 
fymptoms.  Thefe  confequences  of  increafed 
adlion  in  membranous  parts,  and  of  preter* 
natural  efFufion,  muft  be  much  leflened  by 
diluting  the  contents  of  the  circulating  fluid, 
which  will  diminifli  the  increafed  ftimulus  on 
the  exhalent  veflfels,  in  the  fame  manner  as  it 
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does  that  on  the  blood  veffels ;  and  thus  the 
ferous  effufion  will  be  brought  back  to  its  na- 
tural ftate,  in  which  it  is  readily  and  copioufly 
taken  up  by  the  abforbents  in  proportion  to 
its  produdion. 

The  whole  lymphatic  fyftem  alfo  feems 
equally  to  feel  the  benefit  arifing  from  dilu- 
tion in  acute  difeafes.  The  eafe  with  which 
fluids  of  all  kinds  are  abforbed,  w^here  the 
powers  of  thefe  veffels  themfclves  have  not 
been  impaired  by  difcafe,  appears  to  be  in 
fome  degree  proportionate  to  their  want  of 
ftimulating  properties.  The  abforbent  veffels 
appear  to  poffefs  a  power  of  fele^ion  out  of 
the  various  fubftances  prefented  to  them ;  this 
we  know  to  be  the  cafe  with  the  ladteals,  and 
we  may  conclude  it  to  be  pretty  true  of  the 
other  veffels  of  this  order.  Now,  the  fluids 
the  moft  fpeedily  and  largely  abforbed,  arc 
thofe  which  moiffen  the  different  cavities  of 
the  body,  which  in  health  are  compofed  only 
of  water  mixed  with  a  very  minute  pcHtioa 
of  faline,  and  flill  lefs  of  animal  matter.  In 
acute  fever,  therefore,  the  aftivity  of  the  ab- 
forbents will  be  probably  increafed  by  watery 
dilution;  and  whilfl  water  experts  Iq  much 
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power  in  augmenting  the  liquid  fecretiona 
and  excretions  of  the  body,  and  therefore 
abundantly  promoting  the  tranfmiflion  of  fluid 
through  the  exhalents,  I  have  never  obfervcd 
it  to  increafe  efFufion  to  a  morbid  degree, 
either  in  the  cellular  membrane,  or  cavities  of 
the  body.  In  this  refpedi,  therefore,  this 
method  of  moderating  febrile  adion  by  di- 
luting the  contents  of  the  vefl!els,  feems  to 
have  a  preference  over  adual  evacuation  by 
the  lancet,  though  there  are  numerous  cafes 
in  which  it  is  indifpenfibly  requifite  to  have 
recourfe  to  this  more  powerful  and  fpeedy 
mode  of  relief. 

In  all  thefe  great  and  obvious  changes  pro- 
duced by  increafmg  the  quantity  of  water  in 
the  fluids  of  the  body,  we  find  that  it  is  to 
this  liquid  alone,  that  we  can  afcribe  thofe 
great  benefits  of  diminiihing  the  ftimulus  of 
the  circulating  fluid  in  the  whole  vafcular 
fyftem  during  acute  difeafe,  and  thereby  mo- 
derating the  heat,  thirft,  and  violence  of  re^ 
a£tion  in  the  folids ;  of  preferving  all  the  fe- 
cretory  organs  in  a  previous  fl:ate;  and  of 
checking  that  tendency  to  fpontaneous  change, 
which  renders  them  pofitively  noxious  to  th^ 
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does  that  on  the  blood  veflfels ;  anc 
ferous  efiufion  will  be  brought  back 
tural  ftate,  in  which  it  is  readily  and 
taken  up  by  the  abforbents  in  proj 
its  produAion. 

The  whole  lymphatic  fyftem  s 
equally  to  feel  the  benefit  aridng  f 
tion  in  acute  difeafes.  The  eafe  w 
fluids  of  all  kinds  are  abforbed,  ^ 
powers  of  thcfe  veffels  themfelves 
been  impaired  by  difeafe,  appears 
fome  degree  proportionate  to  thei 
Simulating  properties.  The  abfort 
appear  to  poflefs  a  power  of  feledi 
the  various  fubflances  prefented  to  l 
we  know  ta  be  the  cafe  with  the  lac 
we  may  conclude  it  to  be  pretty  tr 
other  veffels  of  this  order.  Now, 
the  moil  fpeedily  and  largely  abfc 
thofe  which  moiften  the  different 
the  body,  which  in  health  are  comj 
of  water  mixed  with  a  very  minu 
of  ^ine,  and  ftill  lefs  of  animal  ni 
acute  fever,  therefore,  the  adivity 
forbents  will  be  probably  increafed 
dilutioa;  and  whilfl  water  exerts 
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veflels  ia  which  they  are  cohtdned,  and  unfit 
to  perforiQ  thofe  fi^ndions  on  which  the  health 
of  the  body  fo  eflentially  depends.  All  thefe 
advantages  depend,  I  fay,  on  the  mere  quan- 
tity of  watery  dilution,  and  not  on  the  falinCi 
or  vegetable,  or  animal  matter  which  give  a 
name  and  fome  fenfible  properties  to  the  li- 
quid in  the  form  in  which  we  ufually  take  it 
as  a  diluent.  Thefe  fubftances  have,  however, 
cbnfiderable  ufe,  both  by  giving  that  gentle 
fupply  of  aliment  in  the  lead  Simulating,  and 
moil  eafily  ailimilated  flate ;  and  by  applying 
faline  medicines,  the  effe£t  of  which  is  great, 
in  the  form  in  which  of  all  others  their  ac- 
tivity is  the  moft  favourably  eduted,  that  of 
folution  in  a  large  quantity  of  watery  men- 
ftruum.  We  accordingly  find,  that  a  mere 
increafe  of  their  dofes  will  not  fupply  the  de- 
ficiency of  proper  dilution,  in  which  ftate 
only  does  faline  matter  of  almoft  every  kind 
a£t  the  moft  favourably.  It  (hould  however 
be  kept  in  mind,  that  nothing  can  add  to  the 
'  proper  diluent  power  of  fimple  water;  and 
this  diftindlion  is  certainly  important,  inaf- 
much  as  it  is  always  of  confequence  to  fim- 
pliiy  our  ideas  with  refpe&  to  the  appUcadoQ 
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of  remedies,  and  to  introduce  precifion  in 
terms  where  the  things  thqmfelves  admit  of 
accurate  diftin&ion. 

Simple  dilution  in  aftive  fever  may,  how^ 
ever,  be  carried  to  excefs,  though  not,  I  appre* 
hend,  in  the  way  which  would  appear  the 
mod  obvious,  that  of  increaiing  efiution  to  a 
morbid  degree  into  the  cavities  of  the  body. 
But,  an  excefs  of  watery  liquid  thrown  in 
fafter  than  the  emundories  can  carry  it  efF, 
muft    induce    a    temporary  plethora  in  the 
blood  veflels.     It  is  certainly  not  improbable 
that  the    abforbents  of  the  ftomach  may  be 
adtive>  and  tranfmit  a  fluid  fo  eafily  taken  up 
^s  water  is,  with  great  facility,  whilft  at  the 
fame    time  the   exhalents   or   the   fecretory 
veflels,   which  are    the   extremities   of    the 
arterial  fyftem,  are  comparatively  inadive  or 
morbidly  conftrided,    and  the    fecretion    of 
\u:ine  equally  defedive.     We  know  that,  in 
health,  the  circumfl:ance  which  induces  us  to 
take  an  unufual  quantity  of  liquid,  is  a  pr^» 
vious  increafe  of  the  adion  of  the  exhalents 
by  means  of  exercife ;    and  whilfl:  this  and 
the  fecretion  from  the  kidnips  are  kept  up  iu 
full  forced  there  can  be  little  danger  of  plethora 
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in  the  circulating  veflels.  So,  labourers  in  a  hot 
fummer's  day,  kept  in  conftant  exercife,  and 
perfpiring  profufely  at  every  pore,  will  take  a 
quantity  of  liquid  which  any  other  time  of 
health  could  not  be  borne  by  the  ftomach. 
But  in  fever,    even  when  the  neceffity   for 
copious   dilution   is   urgent,    and   the    third 
and  defire  for  drink  exceffive,  and  yet  the 
urine  very  fcanty,  and  the  (kin  dry  and  hot, 
it  is  often  fafer  to  take  liquid  in  very  divided 
quantities,  and  by  conftant  fipping ;  and  thus 
the  mere  fenfation  of  third  as  far  as  it  depends 
on  want  of  moidure  in  the  mouth,  will  be 
condantly  relieved,  and  yet  the  arterial  fyf. 
tern   not  overloaded    with    liquid   contents, 
till  its  cxhalent  extremities  are  brought  into 
a  more  favourable  date  for  the  tranfmiffion 
of  fluids.     Diluents  therefore,  may  in  certain 
cafes  give  tendon  and  plenitude;   and   it  is 
probable  that  from  this  caufe  arifes  the  fud- 
den  determination  to  the  head,  which  in  Ian* 
guid  habits,  and  in  the  debilitated  invalids 
that  refort  to  watering  places,  fometimes  fol- 
lows a  full  draught  of  water,  even  when  there 
is  no.  fever  prefent.  {a) 

(a)  See  uotc  oo  MakerQ  waters. 
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In  the  ufe  of  water  in  acute  difeafes,  much 
regard  is  to  be  had  to  temperature.  The  point 
to  be  afcertaind  is,  the  degree  of  cold  that 
can  fafely  be  borne;  for  cold  liquid  fulfills 
the  double  intention  of  diminifliing  heat,  ef- 
pecially  that  of  the  mouth  and  fauces,  and 
introducing  aqueous  dilution.  In  fome  ftates 
of  fever,  however,  thefe  two  purpofes  arc  in- 
compatible; for  where  the  re-adlion  produced 
by  the  application  of  cold  is  too  languid,  ab- 
forption  by  the  ftomach  is  diminifhed  ;  fo 
that  for  tbi^  latter  objed  tepid  water  will  be 
the  mofl:  favourable. 

The  circumftances  to  which  the  ufe  of  cold 
water  either  internal  or  external  are  to  be  con- 
fined, are  treated  of  in  a  very  able  manner  in 
Dr.  Currie  s  valuable  work  on  '*  The  EfFe<as 
of  Water,  as  a  Remedy  in  Fever,"  a  work 
which  is  well  worthy  of  the  attention  of  every 
medical  pradlitioner,  and  of  the  great  reputa- 
tion which  it  has  already  acquired.  It  appears 
from  the  experiments  of  this  acute  obferver, 
that  the  degree  of  cold  to  which  water,  ufed 
either  as  a  drink  or  a  bath,  may  be  fafely 
carried,  is  in  dire£t  proportion  to  the  degree  of 
animal  temperature  above  the  natural  ilandard 
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which  fteadily  prevails ;  and  this  again  is  pro* 
portionate  to  the  vigour  of  the  body  and  the 
ftrength  of  the  difeafe.  Where  the  re-adtion 
of  the  flomach  is  ftrong,  advantage  may  be 
taken  of  this  circumftance  to  apply  as  it  v^rere 
a  cold  bath  to  this  organ ;  and  from  the  great 
fympathy  which  exifts  between  it  and  the 
ikin,  the  fame  efFed  will  often  be  produced 
as  if  the  whole  body  were  immerfed  j  th^t  is, 
a  relaxation  of  the  febrile  refiftance  on  the 
extreme  vefTels  will  be  produced,  and  a  free 
perfpiration  will  follow.  It  is  to  be  obferved 
likewife,  that  in  proportion  to  the  coldnefs  of 
the  water  as  a  drink,  attention  mud  be  paid  ^ 
to  the  period  of  fever  in  which  it  is  applied. 
In  the  cold  ftage,  as  Dr.  Currie  remarks,  it 
is  to  be  always  avoided,  for,  if  taken  at  this 
time,  it  increafes  the  chillinefs  at  the  furface, 
the  oppreffion  at  the  prajcordia,  and  renders 
the  pulfe  more  frequent  and  feeble.  It  is 
during  the  violence  of  the  hot  ftage,  that  cold 
drink  may  be  the  moft  liberally  allowed ;  cf- 
pecially  where  the  heat,  as  indicated  by  the 
thermometer,  is  fteadily  higher  than  natural  • 
But,  again,  when  the  fubfequent  perfpiradon 
to  which  it  largely  contributes  is  folly  cfta* 
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blifhed,  and  the  natural  cooling  procefs  is 
going  forward,  cold  drink  is  then  to  be  with- 
held, as  it  might  check  this  falutary  fecretion; 
and  indeed  the  defires  of  the  patient  feldom 
call  for  it  at  this  period.  The  temperature 
of  drink  therefore,  at  the  different  periods  of 
a  cold,  hot,  and  fweating  ilage  oft  a  fimple 
febrile  paroxyfm,  ihould  be,  in  general  hot 
in  the  firft  cafe,  cold  in  the  fecond,  and  tepid 
in  the  third;  and  it  is  chiefly  in  the  fecond 
ftage  that  the  quantity  may  be  the  mof):  liberal. 
Part  of  this  fubje£t  however,  is  intimately 
connected  with  the  external  application  of 
cold  water  in  fevers,  and  we  (hall  therefore 
rcfume  it  in  the  following  chapter. 


What  has  been  faid  of  the  employment  of 
water  as  an  article  of  food,  and  as  a  medicine 
in  acute  difeafes  will,  in  a  confiderable  degree, 
apply  to  the  ufe  of  this  liquid  in  chronic  dif- 
orders^  and  in  relieving  particular  fymptoms. 
There  are  howpver  fome  circumftances  relat- 
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ing  to  an  habitual  ufe  of  Water,  which  require 
fome  notice,  as  they  are  intimately  connedlcd 
with  the  fubjedt  of  mineral  waters. 

Much  has  been   faid  by  eminent  writers 
concerning  a  proper   felcdion   of  the  water 
which  is  to  be  ufed  in  various  forms  as  our 
common  drink ;  and  an  attention  to  this  ob- 
jedl,  has  been  as  ftrcnuoufly  infifted  on  in  re- 
commending a  place  of  refidence,  as  the  more 
obvious  circumftances   of  air  and    fituation. 
There  certainly  appears  to  be  fome  ground 
for  this  caution,  for  any  confiderable  impurity 
in  a  liquid  which  makes  fo  large  a  part  of  our 
diet,  muft  be  felti  in  fome  way  or  other,  in 
the  general  fundlions  of  the  animal  economy. 
Dr.  Heberden,  an  accurate  obferver,  and  mod 
judicious  praditioner,  has  particularly  infifted 
upon  this  point,  and  has  recommended  as  a 
fair  fubjefl:  of  experiment,  a  courfe  of  didilled 
water  to  be  ufed  medicinally  in  thofe  cafes 
which  have  been  thought  peculiarly  cxpofed 
to   receive    injury  from  the  hard  fprings  in 
common  ufe  {a).     It  is  to  be  regretted  how- 
ever, that  we  have  not  fuch    authentic  fads 
and  obfervations  conduced  on  a  fufficiently 

(a)  Medical  Traniadlions,  vol.  I. 
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large   fcale,    as   to    enable   us    to    tell   with 
precifion,  what  are  the  inconveniences  really 
produced  by  ufxng  a  water  loaded  with'foreign 
ingredients.     It  is  certain  that  the  falts  which 
give  the  quality  of  hardnefs  to  fpring  water, 
are  always  to  be  found  in  one  form  or  other 
in  the  fluids  of  the  body  in  the  ftate  of  the 
beft  health,  and  they  appear  to  be  neceflary 
to  the  conflitution  of  thefe  fluids.     Thus  we 
find  the  component  parts  of  felenitc  and  com- 
mon fait,  in  the  ferum  of  the  blood,  in  the 
urine,  and  other  fecreted  fluids;  and  even  if 
thefe  falts  be  confidered  as  merely  excremen- 
titious,  it  would  appear  that  in  common  cafes 
and  in  a  healthy  ftate  of  body,  the  ufuiil  courfe 
of  circulation  is  fuSicient  to  throw  them  off 
into  the  excretions.     Hard  and  impure  waters 
have  long  lain  under  the  imputation  of  pro- 
ducing calculous  complaints,  and  have  there- 
fore been  ftridly  forbidden  to  perfons  labour- 
ing under  thefe  diforders ;  and  it  is  unquefti- 
onable  that  in  many  inftances  they  incrcafe 
the  painful  fymptoms  of  this  moft  diftrefling 
complaint.     It  muft  however,    be  confefled, 
that  the  chemical  analyfis  of  thefe  concretions 
throws  but  very  little  light  at  prefent  on  their 
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formation,  except  to  render  It  certain,  that  it 
is  by  no  means  to  a  fimple  depofition  of  the 
earthy  falts  which  form  the  Impurities  of  com- 
mon pump  water,  that  we  can  attribute  the 
origin  of  calculi.     Soft  waters  have  however  a 
pofitive  advantage  over  the  hard,  in  pofTcfling 
greater  powers  of  folution  over  animal^  ve- 
getable^  and  faline  matter ;  and  this  is  fhewn 
by  experiments  made  out  of  the  body.  There- 
fore, fince  a  pure  foft  water  taken  largely  in 
diet,  adds  nothing  that  is  capable  of  diforder- 
ing  the  fyftem,  but  on  the  contrary,  is  intro- 
ducing into  the  circulation  a  liquid,  which, 
from  its  being  itfelf  void  of  earthy  and  faline 
matter,  poflefles  a  greater  folvent  power  than 
water  already  impregnated  with  foreign  fub- 
ftances,  this  circumftance  appears  to  me  to  go 
a  good  way  to  explain  the  great  benefit  pro- 
duced in  calculous  complaints,  by  a  vrater  like 
that  of  Malvern  (as  Dr.  Wall  has  fuggefted), 
which  contains  fcarcely  a  notable  proponion 
of  fait  of  any  kind ;  and  on  the  other  hand, 
the  inconvenience  arifmg  from  ufing  a  water 
already  almoft  Saturated  with  an  earthy  fait, 
fuch  as  the  hard  fpring  water  ivhich  fonns  the 
commonell  of  all  aqueous  drinks* 
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however,  hard  water  appears  to  be  pofitivcly 
noxious,  and  this  is  chiefly  with  very  irri- 
table ftomachs  where  it  produces  fymp- 
toms  of  dyfpcpfia.  Invalids  and  young  chil- 
dren are  the  moft  likely  to  fuffer  fiom  this 
caufe ;  for  the  great  importance  of  a  healthy 
and  regular  perfoniiance  of  the  functions  of  the 
flpmach  and  bowels  in  infants  is  well  known, 
and  a  hard  aftringent  water  taken  into  their 
tender  prgans,  may  very  probably  induce  a 
faulty  digeftion,  coftivenefs,  and  diforder  in  ■ 
the  whole  alimentary  canal,  which  in  infants 
is  always  dangerous,  and  fometimes  fatal. 

Another,  and  more  decidedly  beneficbl  ufe 
of  water  as  a  medicine,  is  in  relieving  thofe 
deranged  fundtions  of  the  ftomach  and  bowels, 
and  biliary  organs,  occafioned  by  the  moft 
frequent  of  all  caufes  of  difeafe,  efpecially 
with  men  of  a  middle  age,  and  in  eafy 
circumftances,  a  long  and  habitual  indul- 
gence in  high  food,  ftrong  drink,  and  all 
the  luxuries  of  the  table.  In  fuch  cafes  there 
are  three  direct  caufes  of  difeafe,  which  ope- 
rate at  once  in  producing  the  morbid  changes  ; 
they  are,  too  large  a  quantity  of  food  for  the 
wants  of  the  body,  too  great  a  proportion  of 
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folld  to  fluid  aliment,  and  all  the  ingella  of 
too  flimulating  a  kind. 

The  ftomach)  being  here  in  a  conftant  ftate 
of  high  excitement  and  over-diftention,  be- 
comes gradually   debilitated,  and   unable  to 
perforni  duly  the  office  of  digeftion ;  hence 
arife  heart-burn,  flatulence,  and  four  enidh- 
tionsy  the  eflfe£t  of  the  fpontaineous  changes 
produced  in  the  mafs  of  food  when  not  en- 
tirely checked  by  the  digeftive  procefs  j  hence 
too  a  great  irregularity  in  the  fecretion  of  bile, 
either  on  the  one  hand  highly  acrid,  fo  as  to 
increafe  the  morbid  ilimulns  on  the  ftomach 
by   regurgitation   into   that  cavity;    or  elfc 
fcantily  fupplied,  and  therefore  unable  to  com- 
plete the  reparation  of  chyle,  and  producing 
obftinate  coftivenefs  from  the  abfence  of  the 
neceflary  and  healthy   ftimulus   on   the  in- 
teftines.  At  length  too,  comes  on  an  alarming 
defcGt  of  nervpus   energy,  and  a   dangeroas 
determination  to  the  head,  and  palfy  or  apo- 
plexy often  compleat  the  derangement  of  the 
animal  frame. 

With  all  or  any  of  thcfe  fymptoms  to 
combat,  it  ftiufl  fugged  itfelf  to  a  prudent 
phyfician,  that  next  to  relieving  fuch  of  them 
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as  arc  very  urgent,  it  becomes  of  the  highefl: 
importance  to  endeavour  to  come  at  the  foun-* 
tain  head  of  thefe  diforders,  and  to  reftore 
the  healthy  fundion  of  the  ftomach,  that 
organ  the  difeafed  ftate  of  which  had  been 
the  caufe  of  all  this  mifchief.  To  fulfil  this 
intention,  which  can  only  be  done  very  gra- 
dually, no  general  plan  of  cure  feems  to  be 
fo  flrongly  indicated,  as  a  conftant  and  habi-r 
tual  addition  of  a  confiderable  quantity  of 
water  in  divided  dofes  to  the  daily  ingefta. 
This  fimple  remedy  will  of  itfelf  remove  the 
defed  of  an  over  proportion  of  folid  aliment, 
will  render  every  kind  of  food  lefs  flimulating, 
leffen  the  irritation  in  the  primse  vias,  dilute 
the  bile  when  acrid,  moderate  its  ilimulus  on 
the  bowels,  and  render  the  difcharge  of  the 
excrementitious  part  of  the  food  more  regular 
and  eafy.  This  I  am  convinced  is  the  true 
fource  oipart  of  the  relief  given  in  dyfpeptic 
complaints,  by  all  our  mofl:  celebrated  mineral 
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waters ;  and  of  the  wbole^  in  fe  veral  waters  of 
high  reputation  (allowing  for  the  circumftance 
of  temperature).  I  am  far  from  afleitiag 
however  that  mere  aqueous  dilution  is  of 
itfelf  equal  to  leftore  the  healthy  fiinAions 
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of  thofe  digefting  organs  that  have  b 
deranged  by  a  long  continuance  in  the 
bits  which  produce  dyfpepfia.  Every  pi 
titioner  is  acquainted  with  thofe  valuable" 
more  adlive  remedies,  which  it  is  necefl 
to  ufe  in  fuch  cafes ;  but  thefe  it  is  not 
intention  to  enlarge  upon. 

.  In  the  ufe  of  water  as  a  medicine  in  chr< 
as  well  as  acute  difeafes^  regard  is  alfo  tc 
had  to  the  circumftance  of  temperatun 
The  fimple  diluent  effect  will  be  perhaps 
moft  powerful  at  a  temperature  approacli 
to  the  animal  heat,  or  nearly  that  of  Bri 
water;  it  is  however,  lefs  grateful  at 
degree  than  that  of  45' to  60%  the  ufual  1 
of  our  ordinary  fprings.  The  common  i 
of  the  debilitating  efFedl  of  tepid  Water,  fc( 
to  be  but  ill  founded,  except  we  go  to  a  hci 
of  temj)crature  much  above  that  of  the  ani 
body.  The  tepid  waters  of  Briftol  or  E 
are  never  bbferved  to  produce  any  weaken 
effeft  on  the  ftomach,  but,  on  the  contr 
the  appetite  and  geaeral  health  arc  impro 
under  the  ufe  of  them;  and  it  does  not  aR 
that  in  any  of  the  thermal  mineral  fprings  t 
we  arc  in  the  habit  of  ufing  medicinally,  tl 
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high  temperature  counteracts  the  invigcjrating 
qualities  of  their  foreign  ingredients.  Delicate 
and  very  irritable  ftomachs  often  require  a 
tepid  warmth  to  be  given  to  their  drink;  for 
the  procefs  of  digeftion  may  in  thefe  habits  be 
fuddenly  difturbed  by  a  draught  of  cold  water, 
and  ficknefs  may  irpmediately  follow.  Warm 
water  has  often  a  remarkable  efFeft  in  abating 
that  diftrefling  and  gnawing  pain  arifing  from 
acrimony  in  the  undigefted  food,  commonly 
known  by  the  term,  heart-burn.  A  draught 
of  water,  taken  as  warm  as  it  can  be  drank, 
will  often  give  very  fudden  relief  in  this 
complaint,  [a) 

Water  drinkers  are  in  general  longer  livers 
are.lefs  fubjedl  to  decay  of  the  faculties,  have 
better  teeth,  more  regular  appetites,  and  lefs 
acrid  evacuations,  than  thofe  who  indulge  in 
a  more  ftimulating  diluent  for  their  common 
drink.  It  is  not  ,my  intention  to  give  a 
catalogue  of  all  the  diforders  that  have  been, 
or  may  be  more  or  lefs  relieved  by  a  judicious 

(^a)  For  farther  particulars  on  the  treatment  of  dyfpcpfia  arifing 
from  a  difeafed  liver,  and  on  the  ufe  of  the  aqueous  regimen,  I 
beg  leave  to  refer  the  reader  to  my  Treatifc  on  the  Strudlurc, 
Economy,  and  Dlfeafes  of  the  Liver.     3d.  Edition. 
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nfe  ot  UiU  liquid;  nor  do  I  mean  to  aflert 
that  it  is  i^licable  in  every  cafe  of  dyrpepfia 
indifcriminatdy.  Every  phyfician  muft  be 
aware  of  the  great  difficulty  of  treating  a 
difeafe,  which  is  fo  varying  in  its  fymptoms,  (o 
oblUnatc  in  adhering  to  debilitated  ftomachs, 
and  cfpedally  fo  expofed  to  be  afieded  by 
accidental  circumflances,  by  having  its  feat 
in  that  organ,  which  of  all  others  receives  the 
greateft  variety  of  impreffions  from  external 
caufes.  It  is  fufficient  to  have  enlarged  upon 
one  of  the  varioiis  remedies  which  art  makes 
ufe  of  J  and  which,  from  its  fimplicity,  from  its 
gradual  and  powerful  operation,  and  from  tbe 
cafe  with  which  it  may  be  always  procured, 
deferves  the  higheft  attention  &om  the  medical 
practitioner. 
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CHAPTER   VI. 
ON  THE  EXTERNAL  USE  OF  WATER. 

We  have  hitherto  confidered  the  ufe  of 
water  as  aq  article  of  diet,  and  as  an  internal 
diluent  in  acute  and  chronic  difeafes ;  there  is 
another  very  important  application  of  this 
liquid  which  deferves  attention,  its  employ- 
ment externally  as  a  bath,  either  general  or 
partial,  and  at  any  temperature,  from  ice-cold, 
to  a  degree  of  heat  as  great  as  the  fkin  can 
bear  it. 

The  circumftance  of  the  animal  temperature 
being  about  a  medium  degree  between  thefe 
extremes,  the  great  eSe€t  that  immerfion  has 
upon  that  temperature,  and  the  powers  of  the 
body  that  produce  and  regulate  it,  have  caufed 
an  elTenttal  difference  in  the  phyfiological  and 
medical  view  vf  this  fubjefl,  according  to  the 
degree  of  heat  M  which  immerfion  is  em- 
ployed j  and  therefore,  it  will  be  neceflary  to 
confider  feparately  the  fubje^  of  bathing,  in  a 
heat  much  under  that  of  the  animal,  and  in 
one  that  nearly  equaU,  or  is  abovftU..  jyg  AflJl 
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find  that  in  proportion  as  thefe  two  extremes 
of  temperature  approach  each  other,  they  be- 
come lefs  powerful,  each  in  their  particular 
mode  of  aftion ;  fo  that,  although  the  diftinc- 
tion  of  the  cold  from  the  warm  bath  be  very- 
decided,  the  tepid  bath  partakes  in  fomc 
degree  of  the  properties  of  each. 

On  the  Cold  Batb. 

Immerfion  in  water  at  a  confiderable  degree 
below  the  animal  temperature,  is  an  agent  ca- 
pable of  producing  very  powerful  efFe<3:s  upon 
the  whole  fyftem,  on  account  of  the  extent  of 
fentient  furface  to  which  it  is  applied;  which 
is  much  greater  than  that  of  any  other  curative 
application  that  we  are  in  the  habit  of  ufing. 
All  the  important  fafts  that  belong  to  this 
fubjeci,  or  nearly  fo,  regard  merely  the  circum- 
fiance  of  the  temperature  of  the  liquid  which 
is  employed  for  the  purpofe  of  immerfion ; 
'  (taking  into  confideration  its  capacity  for  re- 
ceiving and  tranfmitting  heat)  and  it  is  there- 
fore to  the  habitudes  of  the  body  with  me- 
diums of  diiFerent  temperature,  that  v^re  arc 
principally  to  look  for  an  explanation  of  the 
various  phenomena  that  occur. 
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Whea  a  healthy- perfon  is  immerfed  In  ,coId 
water,    the   following   occurrences   are   well 
known  to  take  place:  firft,  there  is  a  general 
fenfation  of  cold,  forming  that  fudden  fhock 
to  the  whole  fyftem,  which  is  one  of  the  moft 
important  efledts  of  the  cold  bath.     This  is 
almoft  immediately  fucceedcd  by  an  equally 
univerfal  fenfe   of  warmth,    which  increafes 
rapidly  to  a  certain  point,  fo  as  to  caufe  the 
furrounding  water,  though  adually  cold,   to 
feel  of  a  comfortable  warmth;  and  this  feel- 
ing is  fooner  produced,  and  continues  longer, 
in  proportion  as  the  perfon  is  in  full  health, 
and  naturally  poffeffing  a  vigorous  circulation. 
By  degrees,  however,  if  the  body  continues 
immerfed,  it  becomes  chilled  j  violent  fhiver- 
ing  comes  on,    the  extremities  grow  numb 
and  pale,  fcmetimes  ficknefs  takes  place,  and 
at  laft,  the  animal  powers  are  exhaufted  by 
cold  and  fatigue^     In  this  procefs,  the  moft 
remarkable    effcdls    are    thofe    which   occur 
firft,  and  are  diredly  confequent  to  the  fliock 
of  immerfion  ;    and  thefe  require  particular 
attention  in  a  medical  yiew,  as  it  is  only  to 
the  produdion  of  thefe  that  the  cold  bathing 
jQiould  be  fufiered  to  proceed. 
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The  (enfations  of  returning  warmth  which 
take  place  diredtly  after  the  cold  6f  the  firft 
immerfion>  conftitute  what  has  been  called 
the  reaBion  of  the  fyftem ;  and  this  is  cer- 
tainly a  proper  and  charaderiftic  term,  as  it 
imports  an  adlion  produced  in  the  body  itfelf, 
to  refift  an  external  impreffion.  Reaction 
in  this  place,  feems  to  be  a  peculiar  effort  of 
the  living  power,  and  to  be  excited  in  a  de- 
gree proportionate  to  the  force  of  that  power, 
and  to  the  intenfity  of  the  caufe  which  called 
it  into  adlion.  It  implies  not  merely  an  in- 
creafe  of  the'  produ£tion  of  animal  heat,  but, 
fuperadded  to  this,  a  fudden  effort  within  the 
body,  and  the  whole  arterial  fyftem,  to  over- 
come an  impreilion  on  the  extremities  as 
fudden  and  powerful.  Hence  it  is,  that  a  mere 
abftradion  of  heat,  by  a  cold  medium,  will 
not  produce  that  which  is  precifely  meant  by 
readtion,  except  the  external  cold  be  applied 
fuddenly,  and  to  a  large  furface.  Thefe  two 
conditions  are  fulfilled  by  fudden  immerfion 
into  cold  water. 

The  fuperior  power  of  conducting  heat, 
which  water  poflcfles  over  air,  is  alfo  a  cir- 
cumftance  that  is  always  to  be  kept  in  mind 
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in  applying  cold  externally.  This  is  parti- 
cularly (hewn  where  a  perfon  continues  long 
in  this  cold  medium,  beyond  the  firft  efiefts 
of  readiion.  On  account  of  the  high  con- 
ducing power  of  water,  the  body  muft  be 
conftantly  employed  in  producing  an  unufual 
quantity  of  heat ;  and  this  appears  to  be  a  great 
effort  in  the  conftitution,  which,  if  carried 
too  far,  goes  directly  to  deftroy  the  animal 
powers. 

Thus,  the  exercife  of  fwimming,  to  thofe 
that  are  accuilomed  to  it,  is  one  which  in 
itfelf  requires  comparatively  but  little  mufcular 
exertion;  but,  being  performed  under  circum- 
ftanees  that  highly  exhauft  the  animal  flrength, 
it  proves  more  fatiguing  than  almoft  any  other 
kind  of  motion  of  the  limbs.  This  too  is  in- 
creafed  by  a  fuperior  coldnefs  in  the  medium, 
and  the  permeability  of  the  fkin  to  heat ;  and 
therefore,  inhabitants  of  hot  climates,  proteded 
by  the .  greater  unftuofity  of  their  fkin,  and 
favoured  by  the  warmth  of  their  feas  and  rivers, 
are  enabled  to  lead  almoft  an  amphibious  life. 
The  uniform  and  gradud  exhauftion  of  the 
vital  energy,  by  being  kept  in  a  cold  me- 
dium with   great  conducing  powers,  pro- 
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duces  a  ftrong  tendency  to  flecp,  provided  the 
exhauftion  be  gradual,  and  does  not  proceed 
at  once  fo  far  as  to  produce  fliivering  and 
quicknefs  of  pulfe,  and  that  derangement  of 
the  fundions,  which  refembles  the  cold  fit  of 
an  intermittent. 

The  peculiar  fenfibility  of  the  fkin  to  the 
impreffion  of  fudden  cold,  as  produced  by 
the  cold  bath,  may  often  occafion  efiedi 
fomewhat  different  in  degree  from  what  might 
be  expeded  from  the  mere  circumftanccs  of 
the  cold nefs  of  the  water,  and  the  general 
vigour  of  the  body. 

This  fenfibility  may  probably  be  in  fomc 
cafes  more,  in  others  lefs,  than  the  general 
balance  with  the  arterial  fyftem  ;  and  thus  the 
effedts  of  cold  immerfioa  will  not,  with  all 
perfons,  be  followed  by  a  readion  prccifely 
proportioned  to  the  coldnefs  of  the  fluid  whidi 
determines  the  adual  force  of  impreffion,  and 
the  ftrength  of  the  conftitution  to  regulate 
the  readion.  To  a  diminilhed  fenfibility  of 
the  fkin,  occafioned  by  long  habit,  we  may 
probably  attribute  the  eafe  with  wbich  the 
attendants  on  the  cold  and  fea  baths,  remain 
Jfor  fome  hours  in  a  medium,  which,  from  it* 
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low  temperature,  would  cxhauft  and  benumb 
thofc  who  are  not  accuftomed  to  this  practice. 
Another  very  important  circumftance  which 
regards  the  fubjedt  of  cold  bathing  is,  the 
great  fympathy  which  exifts  between  the 
llvin,  on  the  one  hand,  and  the  flomach  and 
diaphragm,  on  the  other.  This  is  fhewn  in 
a  variety  of  inftances,  and  is  mutual,  fmce 
either  part  may  be  afFeded  by  an  impreffion 
made  on  the  other.  A  ftriking  inftance  gf  it 
is  feen  in  the  efFc£ls  of  gradual  immerfion  in  a 
very-  cold  bath,  on  perfons  of  a  highly  delicate 
and  irritable  habit,  where,  as  foon  as  the  fur- 
face  of  the  water  reaches  the  level  of  the  flo- 
mach and  diaphragm,  violent  fobbing,  fhiver- 
ing,  and  often  ficknefs,  are  the  confequence. 
On  the  other  hand  it  is  well  known,  that  in 
^cute  fever,  a  glafs  of  cold  water  taken  into  the 
ftomach  will  fometimes  relieve  a  dry  burning 
(kin,  by  inducing  copious  perfpir  at  ion.  Like- 
wife,  as  Dr.  Curriehas  obferved,  the  fliivering 
and  numbnefs  of  limbs  confequent  on  long  ex- 
pofure  to  cold  and  wet,  is  fooneft  removed  by 
a  bladder  full  of  hot  water  applied  to  the  pit 
of  the  ftomach.  It  is  often  neceflary  to  adr 
vert  to  this  fympathy  of  parts,  in  regulating 
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fcveral  circumftances  that  may  occur  when 
the  cold  bath  is  ufed  medicinally,  as  whether 
it  (hould  be  employed  when  the  ftomach  is 
full,  or  when  empty,  and  the  like. 

The  difference  that  often  occurs  between 
the  fenfations  of  heat  and  cold,  and  the  real 
ftate  of  the  animal  temperature  as  taken  by 
the  thermometer,  muft  alfo  be  attended  to. 
This  is  fhewn  in  a  ftriking  manner  during 
the  whole  procefs  of  immerfion  in  very 
cold  water,  in  an  experiment  related  by  Dr. 
Currie,  to  whofe^  excellent  work  we  (hall 
often  refer*  When  a  healthy  perfon  was 
expofed  to  this  (ituation,  the  firft  fenfation 
was  that  of  fevere  cold,  ariting  from  the  great 
(hock  and  fudden  change  of  temperature ;  to 
this  fucceeded  a  fenfe  of  wartnth,  owing  to 
the  commencement  of  readion  which  con- 
tinued for  a  while,  and  then  gradually  gave' 
place  to  a  great  degree  of  chillinefs  and  ex- 
hau  flion :  but  the  degree  of  animal  heat,  (as 
indicated  by  the  thermometer  placed  under 
the  tongue),  which  was  the  loweft  juft  after 
immerfion,  continued  to  rife  very  fteadily  and 
flowly,  long  after  the  glow  from  the  firft  re- 
4idion  was  paft,  and  whilft  the  fenfations  were 
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thofe  of  lofing  heat.     The  fenfation  of  heat 
likewife  is  at  times  equally  fallacious.     The . 
touch  of  frozen  mercury  is  like  that  of  a  red 

hot  iron* 

The  effeds  produced  by  the  cold  batlt 
on  the  pulfe,  are  often  very  Arildng ;  but  it 
is  neceiBary  to  be  aware  of  the  increafed 
frequency  produced  in  perfons  not  in  the 
Icaft  feverifli,  by  the  mere  apprehenfion  of 
plunging  into  very  cold  water.  This  na- 
turaU  and  in  many  perfons  infuperable  alarm, 
may  very  materially  retard  the  falutary  re- 
action in  delicate  habits,  efpecially  where  the 
degree  of  cold  is  carried  to  the  utmoft  extent 
which  the  conilitution  is  at  all  able  to  over- 
come.  To  fuch,  much  advantage  will  be  derived 
from  a  tepid  bath,  where  the  ihock  is  more 
moderate,  as  for  example,  that  of  Buxton; 
and  even  the  idea,  and  name  of  a  tepid  bath, 
has  fome  efieA  in  reconciling  the  mind  as 
well  as  the  body  in  fome  degree  to  the  im- 
prefiion  of  fudden  cold.  When  the  fhock  of 
immerfion  is  fully  over,  and  the  reason 
eftablifhed,  the-  pulfe  becomes  flow,  regu- 
lar, and  in  general,  fmall ;  and  fo  continues ' 
till  the  body  begins  to  be  chilled,  if  the  im- 
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merfion  be  perfevered  in.  This  change  of 
pulfe  from  being  hurried  and  irregular,  to  a, 
flow  and  fteady  heat;  is  moft  ftrikingly  fliewn 
in  immerfion  or  afFiifion  of  cold  warcr  during 

ardent  fever,  and  is  one  of  its  mod  falutary 
effects. 

Much  has  been  alledged  in  favour  of  the 
advantage  of  fait  over  frefli  water  ufed  as  a 
bath.  Where  the  fkin  is  particularly  irri- 
table, and  cfpecially  where  any  cutaneous  dif- 
cafe  is  prefcnt,  there  is  no  doubt  but  that  the 
falinc  ingredients  of  fca-water  may  have  con- 
fiderable  effed:  the  fame  may  be  faid  when 
a  pcrfon  is  immerfed  for  a  conliderable  length 
of  time,  as  in  long  fwimming  in  the  feaj 
but  where  the  immerfion  is  but  momentary, 
as  is  the  cafe  with  by  far  the  greater  number 
of  invalids  who  ufc  this  powerful  remedy, 
and  where  the  moifture  that  adheres  to  the 
ikin  is  wiped  off  carefully  as  foon  as  the  pa- 
tient comes  out  of  the  water,  it  is  difficult  to 
conceive  how  fea-water  (hould  here  have  any 
adion  different  from  frefh  water  at  the  fame 
temperature,  and  in  .the  fame  circumftances 
of  agitation  and  expofurc 

The   difcafes  and   morbid  fymptoms  for 
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which  the  cold  bath,  under  one  form  or  an^^ 
ether^  may  be  applied  with  advantage,  are  Tery 
numerous^  and  ibine  df  them  deferye  parti-» 
cular  attention.  One  of  the  moft  important 
of  its  ufes  is  in  ardenf  fever ;  and,  under  pro- 
per manageinent,  it  forms  a  highly  valuable 
remedy  in  this  daiigerous  diforder.  The 
evolution  of  an  uncommon  quantity  of  heat, 
and  a  temperature  feveral  degrees  abovi  the 
natural  ftandard^  attended  with  a  dry  unper- 
fpirable  ilate  of  the  ikin  and  extreme  v6flels| 
are  charaderidic  of  ardent  fever ;  and  thefe 
fymptoms  are  more  or  liefs  accompanied  with 
a  hurried  unfteady  pulfe,  and  wandering  of 
the  thoughts  of  complete  deliritim.  Whatever 
be  the  proximate  cAufe  of  fever,  the  mo(i 
obvious  and  moft  urgent  iiidicatioti  is  to  get 
rid  of  this  excefs  of  heat  which  certainly  ag- 
gravates all  the  other  morbid  fym]ptoms,  and 
which  nature  is  not  at  tWt  time  able  to  efiedt 
by  the  cooling  procefs  of  iiicreafed  perfpira- 

tion.  By  whatever  means  this  procefs  could 
be  brought  on,  the  end  of  cooling  the  body 
would  be  anfwered;  for  we  find  that  in  healthy 
k  is  abundantly  fufficieot  to  bouhtetaft  an  ex-» 
ternaltempetatute^mucb  higher  even  than  tlut 
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of  a  tropital  fim:  fatttin  fern,  die  morbid  ilate 
of  the  extreme  veflek  is  difficult  to  be  OTer- 
come,  excqpt  by  the  aduai  application  to  the 
jSdn  of  a  cold  .medium,  whofe  power  of  cosk 
duding  heat  it  confiderabie.  We  pofleft  fe- 
Teral  methods  of  performiQg  this  £dutsiy 
operation,  vd&ich  ad  widi  di&mnt  df^grees  of 
eiiergy^  Cool  air,  the  firee  cimilivdoii  of 
which  b  always  aimed  at  in  theprefisnt  mode 
of  tteating  acjute  lerer,  we  majr  coB&lec  as  the 
lot^eft  in  the  de^ee  of  condudling  power, 
and  yet  the  efie£bs  artdng  fraia  tbis  fimple 
a^ppUcation  are  h^hly  fenfihie  ami  fidiitarj. 
Air,  when  at  reft^  is  known  to  be  a  very  had 
condudor  of  heat  j  sAd  therefoi^  iudrcmhtm 
through  the  chamber,  and  around  ^e  bp<^ 
of  the  patient,  is  to  be  particttlarly  attended 
to.  A  more  powerful  method  of  cooling  the 
body  is  that  of  wa&ing  the  ikin,  oa  everf 
part  fucceifively,  with  cold  water  or  xxli 
vinegar;  and  as  this  opa^ionalipra^  admiti 
the  play  jof  air  upon  die  feverifli  body,,  the 
fpeedy  ev^^nsaiion  which  is  thus  prodnced, 
*£[>rms,a  eooling  proceft  tha£  a)£ba  iwith  gceit 
energy.  This,  however,  yields  in  £brce  to 
the  bold  4md  Tigoroas  prance  wbich  2u$ 
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occafionally  been  adopted,  of  plungi  ng  the 
whole    body    into    cold    water,   or,    (what 
amounts  to  the  fame,  and  is  more  convenient 
of  application)  that  of  daihing  a  fufficient 
quantity  of  water  pver  the  ^aked  body.    Thia 
cuilom,  which  is  a  co^omon  remedy  in  hot 
climates,  and  has  been  pra£kifed  by  a  daring 
and  often  fucce&l^l  empiricifm  among  fevev- 
ral  U9culciyated  nations  who  follow  only  the 
di£tate9  c^  nature,  has  be^n  lately  recom-^^ 
fn^nd€4  to  the  wcNrld  under  fuch  judicious 
dire&ioi^s,  ^  to  be  made  a  remedy  capable 
of  being  9d(^ted  to  a  yc^f  ^at  extent^  and 
with  nearly  as  much  fafety  as  confidence,  [i) 
It  is  highly  important,  however^  to  attend 
to  the  precautions  which  the  ufe  of  this 
vigorous  remedial  procefs  requu-es.     ^*  A& 
"  fufion  with  cold  water,*'  as   Dr.   Currie 
oj^&rves,  ^^  noay  ^t  i^ied^  w}3ienever  the  heat 
^^  pf  the  body  is  Aeadily  above  the  natura} 
^^  ftandard,  whm  there  is  no  feofe  of  ehillif* 
**  nefs,  and  e^edally  when  there  is  no  gc* 
^^  neral  nor  profufe  i^rfpiradon.      If  ufed 
••  during  the  cold  ftage  of  fever,  even  though 

(3)   This  forms  the  mod  ifitcrcfting  part  of  fir.  Currit's 
YfJuablc  #ork^  whidi  wf  It av<  before  tefwrM  to. 
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^'  the  heat  be  higher  than  natural^  it  brings 
**  on  interruption  of  refpiration^  a  fluttering, 
**  weak,  and  extremely  quick  pulfe,  and  cer- 
^^  tainly  might  be  carried  fo  far  as  to  exdn- 
•'  guifli  animation  intirely."     The  moft  falu- 
tary  confequence  which  follows  the  proper 
ufe  of  this  powerful  remedy,  is  the  produc- 
tion of  profufe  and  general  perfpiration ;  and 
this  is  a  confequence,  partly,  perhaps,  of  the 
fudden  redudlion  of  the  animal  heat  to  its 
natural  ftandard,  but  principally  of  the  great 
readion  produced  throughout  the  whole  of 
the  circulating  fyftem  by  means  of  the  violence 
of  the  (hock.     It  is  this  circumftance  that  ap- 
pears to  give  fo  much  advantage  to  a  general 
efFution  of  cold  water  in  fevers,  in  preference 
to  any  partial  applicatiotu 

It  has  been  faid  by  fome  medical  obfervers, 
that  the  procefs  of  perfpiration  is  diminifhed  by 
a  higher  degree  of  animal  temperature  than  is 
natural,  as  much  as  by  one  that  is  too  low;  or, 
in  other  words,  that  there  is  a  precife  point  of 
temperature  ^which  is  the  mod  favorable  to  the 
flow  of  this  excretion ;  and  therefore^  when  too 
high,  it  may  be  often  neceifary  to  bring  down 
the  animal  heat  tb  the  perfpirable  point.  Per- 
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fpiration,  however,  is  fo  powerful  a  cooKng 
procefs,  that  we  can  hardly  conceive  a  cafe 
*  where  it  fhould  not  of  itfelf  prevent  any  con- 
liderable  increafe  in  animal  heat,  when  it 
has  been  able  to  flow  freely  and  fully ;  and 
therefore,  when  fuch  an  accumulation  of  heat 
has  taken  place,  it  only  feems  to  indicate  a 
deficiency  of  perfpiration  in  the  firft  inftance, 
and  this  deficiency  to  have  been  brought  on 
by  the  peculiar  ftatc  of  the  exhalent  veflels. 
So  that,  whether  any  addition  of  heat  be 
made  to  the  body  from  external  caufes,  or 
from  an  augmented  force  of  circulation,  and 
more  rapid  combuftion  within  the  body,  it 
feems,  I  think»  neceflfary  in  all  cafes  that  the 
power  of  exhalation  fhould  be ,  checked  from 
fomc  caufe  or  other  exifting  in  thofe  veflels 
and  the  fentient  extremities,  before  the  accu- 
mulation of  animal  heat  can  be  produced. 

The  application  of  cold  in  any  way  to  the 
fltin  during  ardent  fever,  whilft  it  diml- 
nifhcs  the  animal  temperature,  takes  oflf  the 
parching  thirft:,  leflfcns  the  frequency  and 
hurried  beat  of  the  pulfe,  aijd  renders  it  flow, 
full,  and  regular.  It  likewife  removes  that 
reftleflhefs  and  wandering  of  ideas  which  pre-» 


49» 

cede  a  complete  delirium,  and  oecafions  a 
found  and  eafy  fleep.  If  an  indre  iinmer« 
fion  in  cold  water  be  eriiployed^  and  the  hodj 
be  in  a  fit  (late  to  produce  ttajEtknip  a  ftill  and 
general  perfpiration  will  follow ;  and  this  is 
much  more  complete  than  where  no  previous 
fhock  of  cold  had  been  given ;  and  in  the 
earlier  ftages  of  fever  it  will  often  intir ely  put 
an  end  to  the  complaint.* 

l^hefe  circumftances,  therefore,  ate  decidcdljr 
in  favour  of  univer(al  ablution,  over  that  vrhich 
is  only  partial  I  and  as  that  rda^on  which 
brings  on  a  perfpirable  date  of  the  flcin  will  be 
produced  with  the  fidrmer,  by  ufing  Water  even 
of  a  tepid  warmth,  it  may  be  fo  filiated  to 
the  ftrength  of  the  patient  as  to*  be  applicable 
to  almoft  every  cafe  of  increafed  anfanal  tem- 
perature. There  are  many  particular  fjmjf^ 
toms  which  receivQ  much  relief  from  applying 
cold  water  to  the  parts  affe&ed.     S0|  I  have 

*  See  Dr.  Curriers  farther  illuftratioa  of  thb  fubje^l:,  in  si 
fecond  Tolume  lately  publiflied,  of  hit  Medical  Reports,  on  the 
efeds  of  water,  fcc.  Sec.  in  which  there  is  a  Tery  iattrcaiog 
letter  from  I}r»  Gr^bry,   on  the  falobrious  eSt&%  of  cold 

lathing,  in  the  Scarlatina. See  Itkewife  a  very  ingcniou% 

|re^c  Qpnpqrning  Sea  3athing^  by  Ai  P.  Buchani  M*^ 
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often  found,  that  the  drf  barnik^  heat  of  the 
palms  of  the  handi  which  sttend^lve&tc  fbrev, 
is  relieve  in  a  remarkable  manner  bf  makbig 
the  patient  hold  in  his  hands  a  cloth  w«tted 
with  cold  water ;  and  I  have  even  feen  the 
pulfe  made  flower  and  more  regular,  hf  this 
topical  aipplicatkm. 

The  cold  bath  is  better  known,  e^pet^iatfy 
in  this  country,  as  a  general  tonic  venM^y 
in  various  ibromc  dijeafis^  and  und^  thefe 
circumiVaiKes  ibme  precautions  are  neceflai^, 
difiSareat  feon  th<^  re<}uired  in  acute  fever* 

In  chronic  difeafes  it  is  Co  be  obferved^  thst 
the  coofing  power  of  cold  water  is  ncK  tike  ob^ 
j eft  in  view;  nor  is  it  at  all  requifite  or 4&hitapfS 
except  as  being  the  medium  thrdugh  which 
the  readion  is  excited*  The  geneif a}  circum« 
(lances  of  diforder  for  which  cold  baching  ap^ 
pears  toT  be  here  of  fervice,  are,  a  languor  and 
weaknefs  of  circulation,  accompanied  with 
profufe  fweating  and  fatigue  on  very  moderate 
exertion,  tremors  on  the  limbs,  and  many  of 
thofe  fymptoms  ufuaUy  called  nervoua ;  where 
the  moving  powers  are  weak,  and  the  mind 
liillefs  and  indolent,  but  at  the  fame  time 
where  no  permanent  morbid  obftruftion,  or 


:vifc(nrai  dUinre.t8..prefeat«.  ..Such  a  ftate  of 
,bodjr.  b.ofteuythe  coafequeace  of  a. long; and 
deblliutifQjg.  Cicknef^  or  of  a  fcdeotary  life^ 
.without  uTing^ the  eKerciie  roquiiite.to.keqp.up 
thp  J^^vitjr  of  the  bojiily  powers^ 
',  .  f^aiilii^fii^  cafes,  the^j^at  objea  to  be  fulfil- 
led is  to  produce  a  confide^able  reason  from 
thw.Aodc  pf  i;6ld\yraffif:^,  at  Uie  e:q[>eace  of  as 
|)t(JLe  heat:  as  poiTible ;  and  whea  cold  bathing 
:^ocs  hairmiiit  is  precifely  where  the  powers  of 
^ihe.body.  2^. too  languid  to  briAg  on  readlion* 
and  the  chilling  effe^  remaia  unoppofed 
:Whe&.the:patie&t  jfeels.the  (hock  of  immerfion 
.very  Ivyerel^,  and  from  experience  of  its  j)ain9 
^has  aciiuked  an  almoft  infuperable  dread  of 
this  appl^cM^on ;  when,  he  has  felt:  little^  or  .no 
fjrieadly  glaw  to  fucceed  the  firft^fhock,  .hut, 
x)p,  GOfniog  iOut  of  .the  bath,  remaias  cold, 
fhiveringv .  fu:k;  at  ^omach,  oppreiled  with 
head-aich^ .  laaguid,  drowfy»  and  liftlefs^  and 
averfc  tOi  Ibod  and  cxercife  durii^  the  whole 
day,  wo  may.befure  that  the  bath  has  been 
too  coldt  the  fhock  too  fevere,  and  no  re- 
a^ionpnoduced  at  all  adequate  to  the  con* 
trary  impieflion  on  the  furface  of  the  body. 
^  npute  fever,  therefore,  the  objeft  of  the 
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cold  bath  ia  to  Icffen  the  permanent  heat  of 
the  body,  to  bring  on  univerfal  perfpiration, 
to  diminifli  adiion  over  the  whole  circulating 
iyftem,  and  thereby  to  occafion  a  ftate  of  repofe 
of  body  and  mind,   and  found   fleep.      In 
chronic  diforders,  on  the  other  hand,  the  in- 
tention  of  this  remedy  is,  finally  to  increafe 
the  animal  temperature  through  the  medium 
of  powerful  reaftion,  to  ftrcngthen  the  mov- 
ing powers,  excite  the  nervous  energy,  and 
render  the  whole  frame  more  active  and  alert ; 
and  to  this  too,  the  circumftance  of  exercife, 
taken  as  fully  as  the  ftrength  will  bear,  will 
highly  contribute.    In  both  cafes,  however,  a 
readlion  on  the  furface,  by  means  of  excite- 
ment in  the  circulating  fyftem,  is  the  means 
through  which  the  defired  effedl  is  fought  for ; 
only  in  the  former  cafe,  this  is  fulfilled  merely 
by  eftablifhing  the  perfpiratory  excretion  in 
the  fuUeft  manner;  in  the  latter,  the  opera- 
tion appears  more  univerfal  and  more  perma- 
nent. 

There  is  a  kind  of  flow  irregular  fever,  or 
id^herjebricula^  in  which  I  have  often  found 
the  cold  bath  of  fingular  fervice.  This  difor- 
der  principally  aflfeds  perfons  naturally  of  a 
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found  conflitution,  but  who  lead  a  fedentary 
life,  and  at  the  fame  time  are  employed  in 
feme  occupation  which  ftrongly  engines  their 
attention,  requires  much  exertion  df  thought, 
and  excites  a  degree  of  anxiety*  Such  pep» 
fons  have  conftantly  a  pulfe  rather  qukker 
than  natural,  hot  hands,  reftlefs  n^hts,  and 
an  impaired  appetite,  but  without  any  coth 
fiderable  derangement  in  the  digeftive  organa. 
This  diforder  will  continue  for  a  long  timef 
in  an  irregular  way,  never  intirely  prevent* 
ing  their  ordinary  occupation,  but  rendering 
it  more  than  ufually  anxious  and  fatiguing, 
and  often  preparing  the  way  for  confirmed 
hypochondriaiis. 

Perfons  in  this  Atuation  are  remarkably  le^ 
lieved  by  the  cold  bath,  and  for  the  moft  part 
bear  it  well  j  and  its  ufe  fliould  alfo,  if  poffible, 
be  aided  by  that  relaxation  from  bufinefs  and 
that  diverfion  of  the  mind  from  its  ordinary 
train  of  thinking,  whith  are  obtained  by 
attending  a  watering  place. 

There  are  fome  diforders  that  require  a  tonic 
and  ftimulant  plan  of  cure,  which,  from  foxnc 
peculiarity  that  we  cannot  well  explain  arc 
almoft  always  hurt  by  cold  bathing.      Of  this 
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kind  is  the  chlorofis,  a  diforder  often  extremely 
obftinate^  and  from  the  age  at  which  it  ufually^ 
^e£ls  females,  always  ejcciting  a  good  deal 
of  anxiety.  Although  in  moft  difeafes  not 
attended  with  a  determination  of  blood  to 
particular  vital  parts,  where  a  general  tomo 
plan  is  indicated,  the  cold  bath  forms  an  ufe* 
fill  auxiliary,  yet  I  have  here  almoft  invari« 
ably  found  it  to  b«  detrimental,  and  to  increafe 
the  headp^ach,  chiUinefs,  and  languor,  which 
at  all  times  attend  this  diforder. 

Cold  bathing  is  likewife  feldom  admiillble 
in  thofe  cafes  of  difeafe  in  the  ftomach,  with 
defe£b  in  the  powers  of  aflimilating  food,  which 
^re  brought  on  by  high  living,  and  conftitute 
what  may  be  termed  the  true  dyfpepfia* 
The  healthy  ftate  of  this  organ  is  fo  inti- 
mately connected  with  the  general  power  in 
the  bddy  of  producing  readion  on^  the  fkin, 
that,  where  the  former  is  much  debilitated, 
will  almoft  conftantly  fympathiie  with  any 
difturbance  produced  by  an  exceflive  and  un- 
ufual  impreflion  on  the  latter.  Beddes,  the 
proce/s  of  digeftion  feems  to  require  a  pretty 
uaiform  ftate  of  animal  temperature;  and 
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therefore  where  the  ftomach  is  weak,  this 
ftate  cantiot  be  interrupted  with  impufiity. 

The  effedls  of  total  immeriion  in  cold  water, 
in  diminifhing  the  animal  temperature^  and 
occafioning  univerfal  readiion  on  the  fkin, 
will  fometimes  be  produced  in  a  degree>  though 
impcrfedtly,  on  particular  parts  of  the  body, 
by  topical  cold  bathing ;  which  may  therefore 
be  employed,  either  in  local  inflammation  io 
leflen  the  heat  diredly,  or  in  cafes  of  partial 
debility,  to  roufe  the  languid  circulation .  by 
exciting  rea&ion. 

The  chara&eriftic  marks  of  a&ive  local 
inflammation,  are,  pain,  fwelling,  rediiefs,and 
increafed  heat,  in  the  part  affei3;ed  ;  and  this 
lad  is  both  obvious  to  the  hand  and  fenfible  to 
the  thermometer.,  A  topical  application  of 
cold  water,  or  of  a  cold  faturnine  lotion,  has 
become  ai:  eflablifhed  praiQiice,  the  eflBcacj 
of  which  is  daily  experienced.  Some  diffe- 
rence in  the  applicability  of  cold  to  topical 
inflammation,  may  be  eftabli£hed,  accordiag 
to  the  degree  in  which  the  whole  fyftem  is 
likely  to  be  afiedled.  There  are  fbme  kinds 
of  inflammation  which  arife  without  any  very 
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obvious  caufe,  2tnd  which  fhew  a  remarkable 
fympathy  with  internal  organs,  cfpecially  the 
head  and  flomach ;  of  this  kind  is  the  febrile 
eryfipelas,   preceded   by   naufea,   rigor,   and  ' 
head-ach.     In  thefe  the  ufe  of  cold  to  the  in- 
flamed parts  is  always  doubtful,  and  requires 
the  utmofl;  caution.     Another  kind  of  inflam- 
mation is  that  which  comes  on  fo  far  fpon- 
taneoufly,  as  not  to  be  produced  by  a&ual 
external  injury,  but  yet  arifes  from  predifpo- 
(ing  caufes  that  zSzdi  the  whole  fyflem ;  of 
this  kind  are  many  of  the  phlegmonous  in- 
flammations that  follow  a  general  expofure  of 
the  body  to  cold,  wet,  and  fatigue )  or  that  , 
fucceed  to  gouty  inflammation,  and  the  refo- 
lution  of  fever :  in  fuch  cafes,  the  employ- 
ment of  topical  cold  may  produce  much  be- 
nefit, but  generally  requires  much  judgment 
and  precaution.     There  are,  however,  other 
topical   inflammations    which    arife   from   a 
fimple  and  direA  morbid  caufe,  and  in  which 
the  general  fyftem  is  not  at  all  affeded,  ^till 
the  external  difeafe,  from  violent  and  long?- 
continued  irritation,  becomes  itfelf  the  caufe 
of  derangement  to  the  whole  conftitution* 
Thefe  arc  the  cafes  that  receive  peculiar  be- 
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nefit  from  cold  apptlcations,  wliich  appear  to 
exthiguifli  the  diforder  in  its  origin^  and  by 
fo  doing,  prevent  all  the  mifchief  that  arifes 
from  converting  a  local  difeafe  into  a  general 
one.  Of  this  latter  kind  of  topical  inflam- 
mation, is  that  which  arifes  from  bums  of 
every  defcription,  and  which,  in  by  far  the 
greater  number  of  cafes,  will  bear  a  mod 
liberal  life  of  cold  water,  or  even  of  ice  ;  and 
this  may  be  applied  to  a  very  extenfive  inflamed 
furface,  without  even  producing  the  ordinary 
effcds  of  general  chilling,  which  would  be 
brought  on  from  the  fame  api^ication  to  a 
found  and  healthy  ikin.  This  pra£tice  of 
employing  ice,  and  ice-cold  water,  to  bums, 
has  fucceeded  perfedlly  with  me  in  fevera! 
cafes  that  have  come  under  my  care  :  one  was 
that  of  a  young  lady,  who  was  terribly  burnt 
over  the  whole  of  the  breaft,  by  her  hand- 
kerchief  taking  fire.  In  this  inftance  I  princi* 
pally  employed  ice,  which  was  kept  conftantly 
meking  on  the  inflamed  parts;  and  by  this 
method,  the  fuppuracory  procefs  was  pre^ 
vented,  as  well  as  the  great  trouble  i^hich 
generally  attends  the  cicatrizing  of  a  wound 
from  this  caufe,  and  the  disfiguring  fear  wfakb 
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h  always  left  for  life,  when  the  cure  has  beca 
conducted  In  the  common  way.  (a) 

There  are  fereral  cafes  in  which  we  find 
that  irritation  and  heat  of  the  ikin,  produced 
by  local  inflammation,  will  be  much  relieved 
by  cold  water ;  and  in  thefe  too  we  find  that 
no  bad  confequence  arifes  to  the  general  health 
by  cold  and  wet  upon  the  furface  of  the  body. 
It  is  a  common  pra6;ice  for  thofe  who  fre- 
quent Malvern  and  fimilar  mineral  ijprings 
for  the  cure  of  herpetic  eruptions,  or  ulcera- 
tions of  any  kind,  to  wet  their  linen  with 
the  water,  and  dfefs  with  it  in  that  ftate,. 
without  receiving  any  injury.  Another  very 
diftreffing  fymptom,  remarkably  relieved  by 
cold  water  topically  applied,  is  that  intole- 
rable itching  of  the  vagina,  which  women 
fometimes  experience,  intirely  unconnedled 
with  any  general  caufe,  and  which  appears  to 
be  a  kind  of  herpes  confined  to  that  part. 

Cold  water  has  alfo  been  ufed  topically  to 
parts  that  have  become  debilitated  by  being  long 

(a)  I  am  happy  to  fee  the  ufe  of  ice  and  cold  water  in  burns^ 
which  has  of  late  been  much  employed  by  feveral  pradHtionerSf 
ptfticnlarly  recommeoded  by  Sir  James  Earle,  in  an  *<  BfTay' 
on  the  Means  of  leileaiog  the  Effe&s  of  Fire  upon  the  Httman 
Bodyi*'  lately  publifiied  by  this  eminent  furgeon. 
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the  feat  of  inflammation ;  and  where,  from  ^ 

difufe  of  their  natural  anions,  they  have,  in  a 

great  degree,   loft  the  power   of   voluntary 

motion.     Such  are  the  various  cafes  of  ftrainsy' 

bruifes,  and  fimilar  injuries,  in  tendinous  and 

ligamentous  parts ;  and  ef  rigidity  of  mufcles^ 

that  have  been  long  kept  at  reft,  in   order 

to  favour  the  union  of  bone,  where  there 

appears  to  have*  been  no  organic  injury,  but 

only  a  deficiency  in  nervous  energy,  and  in 

mobility  of  parts,  or  at  moft,  only  flight  ad- 

hefions  which  would  give  way  to  a  regular 

exercife  of  the  weakened  limb.     The  pecu« 

liar  ufe  of  cold  water  here  is  to  excite  a  re- 

adion  upon  the  debilitated  limb,  as  appears 

from  the  incrcafed  warmth,  and  fenfibility, 

and  rcdnefs  of  the  furface  which  followr  this 

application  when  fuccefsfuL     As  hoivever  a 

partial  readion   is  more   difficult   to    excite 

than  one  that  is  general,  this  may  be  nutfe* 

rially  alfifted  by  caufing  the  water  to  ^a(h 

upon  the  afieded  part  from  a  confiderable 

height. 

Another  very  ftriking  inftance  of  the 
powerful  efFeds  of  topical  cold  in  fttmulating 
a  part  to  adion,  is  fhcwn  in  the  ufe  of  cold. 
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or  even  ked  water,  to  the  ▼i^a&  of  pafturie&t 
women,  dutihg  the  daQgerousliemonliagies 
thtt  take  place  from  the  uterus  on  the  partial 
reparation  of  the  placenta.  It  is  now  generally 
allowed,  that  the  tife  of  cold  here  is  not  to 
produce  any  coagidum  off  blood,  (fince  Mn 
Hcwfon  has  fiJIy  proved  that  blood  coagu-^ 
lates  fooner  at  the  anit^ifi  heat  than  at  any 
odier)  but  to  excite  ^e  uterus  to  adion,  and 
thus  to  propdl  its  contents,  the  partial  fepa-^ 
ration  of  which  had  occafioned  the  hemor^ 
rhage. 

To  conclude  the  ftibjed  of  cold  bathing, 
we  may  confider  this  as  one  of  the  tnoft 
powetful  remedies  that  we  poflefs  againft 
fev'eral  highly  dangerous  and  troublefome  dif* 
orders ;  and  one,  the  ufe  of  which  may  pro-* 
bably  be  extended  with  great  advantage  to  a 
greater  number  of  difeafes  than  thofe  in  which 
we  are  now  in  the  habit  of  ufing  it :  but  for 
this  purpdfe  much  judgment  will  often  be  re- 
quired, and  efpecially  more  accuracy  of  dif^ 
tinAion  between  different  temperatures.  Wt 
know  that  there  are  many  invalids  that  receive 
much  benefit  from  the  comparatively  high 
temperature  of  the  Matlock  aadBuzton  baths, 
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who  would  be  much  injured  b^  fcarbathing. 
The  great  extent  of  fhrface  to  which  this  ap- 
plication is  ufed,  renders  flight  differences  of 
temperature  in  the  water  (the  onty  circum* 
fiance  in  this  liquid  that  appears  to  be  of  any 
importance  when  ufed  as  a  bath)  of  confide- 
rable  moment;  and,  whilft  we  are  able  to 
regulate  this  tempe^rature  with  fo  much  accu- 
racy by  the  thermometer,  and  at  the  fame 
time,  in  febrile  cafes,  to  determine  the  ftate  of 
the  patient,  and  the  propriety  of  uiing  this 
remedy,  we  ought  not  to  negledl  to  adopt 
this  mod  ufeful  inftrumentf  as  one  of  the  few 
helps  which  phyficians  can  command »  where- 
by to  increafe  their  means  of  information, 
and  to  dired  their  judgment.  In  acute  fevcTf 
the  circumfl^Mices  that  forbid  the  ufe  of  the 
cold  bath,  have  been  already  mentioned; 
in  chronic  cafes,  this  remedy  is  chiefly  basbor- 
dous  in  perfons,  who  are  liable  to  a  ftrong 
detennination  of  blood  to  the  head,  and 
ftill  more  the  lungs ;  and  is  capable  of  pro- 
ducing mifchief  in  weak  and  irritable  confti- 
tutions,  when  the  cold  is  carried  to  any  great 
extent.  People  in  adive  health,  but  addi&ed 
to  the  luxuries  of  the  table^  tg  a  highly  flimu- 
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lant  diet 9  and  te  a  free  ufe  of  wine,  frequently 
fuffer  from  the  ftrong  rea^ion  confequent  on 
immerfion;  and  on  the  other  hand,  weak 
habits,  and  children  that  poiTefs  a  delicate 
frame  of  body,  and  a  tendency  to  rickets, 
are  often  injured  by  an  indifcriminate  ufe  of 
this  powerful  remedy. 

I  cannot  difmifs  this  fubjeA  without  noti- 
cing the  cuftom,  now  become  univerfally  pre- 
valent in  this  country,  for  perfons  of  all  ranks 
to  refort  annually  to  the  fea-coaft,  for  the 
purpofe  of  bathing,  and  thereby  leaving  be- 
hind them  all  the  diforders  and  irregularities 
in  the  body,  that  have  been  contraded  during 
the  colder  feafon.  Cold  bathing  is  no  doubt 
a  very  falutary  and  refrefhing  cuftom  to  the 
perfon  in  health,  and  the  exercife  of  fwim- 
ming  highly  ufeful  and  pleafant ;  but  when 
immerfion  in  cold  water  is  to  be  employed 
medicinally,  we  have  feen  that  it  is  far  too 
powerful  a  remedy  not  to  be  able  to  pro- 
duce much  mifchief  when  mifapplied.  If  we 
confider  the  great  difference  that  always 
exifts  between  the  fummer  atmofphere  and 
the  heat  of  the  fea,  the  bleak  expofed  afpe£b 
of  many  even  of  our  moft  favourite  water- 
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ing  placesi  and  tht  keen  vnnds  to  wfaldi 
the  bather  muft  often  be  expofedt  I  cannot 
but  think  that  there  are  a  great  number  of 
invalids^  of  young  and  puny  children,  and 
delicate  females,  who  have  been  often  mate* 
rially  injured  in  thdbr  health  by  an  indifiiri- 
minate  ufe  of  this  powerful  applieation  of 
cold ;  and  are  thereby  di&pppinted  of  the  ad- 
vantages of  a  more  genial  climate,  and  of 
country  air,  exercife,  and  amufoment,  wluch 
altogether  form  a  very  TaluaUe  femedial 
procefs,  and  give  the  great  charm  to  a  fiiia- 
mer  excurfion. 

On  the  JVarmsnd  TsfidBath. 

We  (hall  now  proceed  to  nute^me  obftp^ 
vationsoft  the  warmSafb^  meatuk]^- liieijfeby, 
the  exterfial  applieadon  t>f  wat^  of  fudi  a 
temperature  as  will  at  once  give  that  feniation 
of  warmth  to  the  fkin.  which  vrill  remain 
permanently  during  the  time  of  imnoterfion. 
It  is  to  be  remarked,  that  the  animal  tempera- 
ture is  afcertainedHf  infertiiig  the  bulb  of  a 
thermometer  under  the  tongue^    with  the 

mouth  ihut|  fo  as  to  exclude  the  operatioii  of 
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the  furrounding  atmofphere ;  i^d  heit  it  is 
almoft  txMiEdy  at  the  fame  hei^^t  as  it  would 
be,  if  the  inftniment  were  introduced  within 
an  incifion  in  the  flefli^  or  in  any  of  the 
cavities  of  the  body;  diat  is,  when  the  perfon 
is  in  health,  at  about  96^  to  gZ""  With  little 
variation*  But  as  the  fur£u:e  of  the  body  ia 
both  expofed  to  the  external  air,  which  is 
generally  much  lower  than  the  animal  heat, 
and  as  the  flcin  is  the  feat  of  the  great  cooling 
prOceft,  the  excretion  of  perfpiration  ;  the 
conftant  evaporation  which  is  there  going  on,^ 
renders  it  always  fome  degrees  lower  than  the 
proper  animal  temperature*  Hence  it  is  found 
that  the  ikSn  receives  the  fenfadon  of  warmth; 
and  commumcates  this  impreflion,  when  in- 
contaft  with  wat»  a  few  degrees Jower  than 
the  animal  heat;  and  this  too  gives  rife  to 
fome  little  uncertiunty  with  regard  to  the  pre-n 
cife  degree  at  which  the  warm  bath  may  be 
faid  to  commence.  We  may  however  reckon 
this  to  begin  at  about  92'',  and  to  rife  as  high 
as  can  be  borne  by  the  (kin  without  pain. 

The  imprelfion  of  a  heat  greater  than  that 
of  the  part  of  the  body  which  receives  it,  is 
probably,  a  dired  fiimnlus,  and  as  fuch,  it 
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increafes  the  force  and  aCtmty  of  circulatioir 
in  the  veflels  to  which  it  is  applied^  renders 
them  full  and  turgid,  and,  according  to  the 
force  of  this  ilimulus,  occafions  pain,  rednefs, 
inflammation,  ferous  cfiufion^  or  indre  dif- 
organization.  As  the  furface  of  the  body  is 
readily  fenfible  to  the  impreffion  of  heat  as 
well  as  cold,  a  comparatively  fmall  force  of 
flimulus  in  any  heated  medium,  will  produce 
confiderable  effedls,  dire&ly,  from  the  extent 
of  furface  that  receives  the  impreflion,  and  in- 
diredly,  by  checking  the  conftant  flow  of  heat 
out  of  the  body  into  the  atmofphere.  This  laft 
fource  of  accumulation  of  heat  is,  however,  fooa 
obviated  by  an  increafe  of  the  cooling  procefs 
of  perfpiration,  when  the  body  is  in  health ; 
but  in  acute  fever,  when  the  ftate  of  the  ex- 
treme veflfels  is  fuch  as  not  to  admit  of  this 
procefs,  a  very  litde  unufual  heat  in  the  fur- 
rounding  medium  is  very  fenfibly  felt  in  the 
whole  body.  This  was  very  apparent  in  the 
old  method  of  treating  the  fmall-pox^  and 
fuch  febrile  diforders,  by  what  was  called  the 
hot  regimen ;  which  conlifted  in  carefully  ex- 
cluding the  cool  external  air,  and  heating  that 
of  the  patient's  chamber  to  an  almoft  into* 
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lerable  degree.  The  increafe  in  frequency 
of  the  pulfe,  fererifh  heat,  thirft,  and  tendency 
to  delirium,  experienced  under  this  treatment, 
has  now  oaufed  it  to  be  almoft  univerfally  dif- 
ufed  in  this  country. 

Water  being  a  much  better  condudor  of 
heat  than  air,  we  fhould  expedt  the  general 
fiimuladng  efie&s  of  warm  water  to  be  greater 
than  thofe  of  warm  air ;  and  it  is  certain  that 
the  body  can  bear  a  degree  of  heat  in  air,  as 
a  medium,  much  greater  than  in  water.  But 
thefe  efieAs  are  in  a  remarkable  degree  coun- 
teracted by  the  great  relaxation  and  perfpira- 
bility  of  the  (kin  which  warm  water  occafions; 
and  hence  it  may  be  ufed  both  with  impunity 
and  even  advantage,  in  many  cafes  where 
the  animal  heat  is  already  too  high ;  for,  by 
relaxing  the  ikin,  the  g^eat  cooling  procefs  of 
perfpiration  will  more  readily  follow,  and  the 
general  eSeSt  will  be  that  of  diminifhing  heat. 
In  ihis  view,  therefore,  it  appears,  that  the 
operation  of  the  warm  bath  to  (he  dry  hot 
ikin  of  a  perfon  labouring  under  acute  fevec 
and  general  accumulation  of  heat,  may,  in 
the  end,  be  the  fame  as  that  of  the  cold  bath } 
tlx^t  isi  by  inducing  general  perfpiratipn,  to 
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biing  down  the  animal  heat  ta  the  netorat 
ilan4ar4 ;  and  we  a(£tuaUy  find  that  tlus  me- 
thod h  ofijen  en^loyed  with  fuccei&» 

The  warm  bath  has  a  peculiar  tendency  to 
bring  on  a  ftate  of  repofe^  to  alleviate  any 
local  irrUation,  and  thereby  to  induce  ileep. 
It  18,  upon  the  whole^  a  fafec  remedy  than,  the 
cold  bathy  and  more  pecqliady  applicable  to 
very  weak  and  irritable  conftitntienay  whom 
the  ihock  produced  by  cold  immerfioa.  would 
overpower,  and  who  have  not  fufficient  vdgoor 
of  circulation  for  an  adequate  readion.  In 
cafes  of  topical  inflammation^  conne&ed  with 
a  phlogiftic  ftate  of  body,  preceded  by  1^00 
and  general  fever,  and  where  the  local  for- 
mation of  matter  is  the  folntion  of  the  genenl 
inflammatory  fymptoms^  experience  .  dhreda 
us  to  the  ufe  -of  the  warm  relaxing  appli- 
cations,  rather  than  to  th<^e  whidi^  by  ex- 
citing a  genend  readion,  Would  increase  the 
local  complsunt.  This  objed  is  particulaiiy 
to  be  confulted  when  the  part  aflfe&ed  is  one 
that  is  e0ential  to  life.  Hence  it  is,  that  in 
fever,  where  there  is  a  great  determination  to 
the  lungs,  and  the  refpiration  appears  to  be 
locally  aflfededf    independently  of  the  op- 
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preffion  produced  by  mere  febrile  increafe  of 
circulation,  pi:a£l:idoner8  have  avoided  (he 
external  ufe  of  cold,  in  order  to  promote  tlie 
folixtioQ  of  the  fever ;  and  hate  trufted  to  tlie 
general  antiphlogiftic  treatment,  along  wItH. 
the  topically  relaxing  ap[dication  of  wana 
vapour  inhaled  by  the  lungs.    . 

Warm  bathing  appears  to  be  peculiarly  well 
calculated  to  relieve  thok  complaints  in  the 
bowels  that  feem  to  depend  on  an  irregular  or 
dimintihed  adion.  of  any  part  of  the  alimen* 
tary.  canal ;  and  the  ftate  of  the  flpn  produced 
by  immerfion  in  warm  water,  feema  highly 
favourable  to  the  healthy  a^on  of  the  fto- 
mach  and  bowels.  Hence  we  find  that  the 
natural  thermal  fprings,  when  ufed  as  a  bath, 
have  all  acquired  a  high  and  juft  reputation 
for  relieving  coHcs  and  obftrudiobs .  in  the 
bowels,  when  they  depend  either  on  a  defeA 
of  the  bilious  fecretion,  or  on  a  diredly  fedative 
and  paralyfing  caufe,  fuch  as  the.  poifon  of 
lead,  and  fimilar  compl^nts ;  and  the  fame 
eSedL  is  produced,  though  in  a  lefs  degree,  by 
warm  fomentations  to  the  abdomen. 

Another  very  important  ufe  of  the  warm 
bath  is  in  thofe  herpetic  eruption$9  where 
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there  appears  a  great  deficiency  of  peripira- 
bility  in  the  flcin ;  when  it  cracks,  and  leaves 
deep  and  painful  fiiTures^  which  difcharge  a 
thin  ferous  fluid ;   or  elfe  where  there  is  a 
conftant  defquamation  of  cuticle  in  dry  bran- 
like  fcales.     The  warm  bath  is  here  highly 
advantageous  in  relaxing  the  fkin,  and  render- 
ing it  more  pervious,  and  prepares  it  ad- 
mirably for  receiving  the  itimulant  applica-r 
tions  of  tar  ointment,  mercurials,  and  the  like, 
that  are  intended  to.reftore  it  to  a  healthy 
{late.     Thefe  complaints,  however,   require 
only  a  low  temperature  of  the  warin  bath,  fo 
as  to  be  merely  relaxing,  and  not  riling  to 
any  great  degree  of  ftimulus  from  heat. 

The  conftitutions  of  children  feem  to  be 
more  extenfively  relieved  by  the  warm  bath 
than  thofe  of  aduhs  ;  and  this  remedy  feems 
more  generally  applicable  to  acute  fever  in 
them,  than  in  perfons  of  a  more  advanced 
age.  This  is  probably  owing  to  the  greater 
degree  of  irritability  In  the  habits  of  children, 
a  greater  tendency  to  irritation  in  the  alimen- 
tary canal,  and  the  very  ftrong  fympathy 
with  the  ftate  of  the  ikin,  which  it  always 
ihews.     Where  the  warm  bath  produces  its 
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falutary  operation,  it  is  almoft  always,  in 
children,  followed  by  an  eafy  and  profound 
ileep. 

I  cannot  omit  this  opportunity  of  giving  a 
caution  with  regard  to  the  ufe  of  the  cold 
bath  in  the  true  menorrhagia  of  females,  and 
inftead  of  it,  to  recommend  that  of  tepid 
warmth,  or  even  higher*  From  the  great 
degree  of  pain  and  uneafy  fenfation  about 
the  loins,  and  the  general  feverifh  irritation 
which  attends  this  difcharge,  it  requires  in 
almoft  all  cafes  to  be  confidered  as  an  adive 
hemorrhagy,  produced  by  a  determination  of 
blood  in  the  uterus,  in  the  fame  way  that  he- 
moptyfis  is  brought  on  by  a  determination  to 
the  lungs.  The  cold  bath  commonly  does 
harm  in  thefe  cafes,  and  increafes  the  pain  of 
the  loins  and  general  fever;  but  I  have  often 
experienced  much  benefit  by  a  bath  of  a  tepid 
or  warm  temperature,  applied  as  a  femicupium* 

The  powerful  and  exteniive  ftimulus  of 
heated  water  is  ufed  to  very  great  advantage 
ia  paralytic  affedions  of  particular  parts; 
whether  the  confequence  of  general  derange- 
ment in  the  circulation,  and  the  alarming 
relics  of  apoplexy,  or  arifiing  from  local  injury 
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on  the  fpme  or  the  origin  of  the  nerves.  Ii 
fuch  a  lofs  of  nervous  energy,  where  there  is 
already  a  want  of  due  animal  heat  in  the  part 
afFefted,  and  a  languid  circulation,  idl  exter- 
nal odd  is  prejudicial,  as  it  will  not  excite  any 
adequate  rea&ion.  fiut  the  dired:  ftimulus 
cf  heat,  as  applied  by  the  hot  bath,  and  tllcited 
by  fridion,  is  here  found  mateiially  to  affift 
tn  the  reftoration  of  the  difeafed  part  to  a 
ftate  of  health  and  vigour.  Of  all  the  morbid 
afie£);ions  of  particular  parts,  there  is  none 
that  bears  and  requires  a  greater  degree  of 
external  heat  than  paralytic  afTe&ions;  and 
heare  too  the  tSt€t  may  be  affifted  by  any 
tbiDg  that  will  increafe  the  ftimulating  pro- 
perties of  the  water ;  as,  for  inftance^  by  the 
addition  of  fait,  which  will  have  full  oppor- 
tunity of  exercifing  its  powers,  both  from  the 
length  of  time  in  which  the  patient  or  the 
difeafed  part  continues  immerfed^  and  the 
greater  fenfibility  of  the  fkin,  when  warm 
and  moid.  Here  therefore  we  may  expefi 
particular  benefit  from  the  warm  feae-baths 
which  have  been  eftabliflied  in  a  few  parts  of 
this  kingdom,  or  in  the  natural  faline  thermal 
fprings  of  Carlfbad  or  Aix. 
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The  warm  bath  is  fometimes  applied  In  the 
fonn  of  fteanii  either  generally  or  partiaUyi 
and  the  eSeds  which  it  produces  are  nearly 
the  fame  as  in  the  form  of  water.  Water^ 
whilfl:  in  the  gafeous  form,  is  a  bad  condu&or 
of  heat^  and  yields  it  much  lefs  eaiily  to  the 
furrounding  bodies ;  but  the  adual  tempera^ 
ture  of  fteam  is  much  higher  than  that  of  any 
watery  application  that  the  flcin  would  bear, 
and  the  quantity  of  combined  caloric  which 
it  gives  out  when  condeniing,  is  well  known 
to  be  very  great.  Hence  it  applies  the  fti- 
midus  of  heat  to  the  furface  of  the  body  with 
very  confiderable  intenfity ;  and  by  uniting  the 
two  circumftances  of  a  large  quantity  of  heat 
with  moifture,  it  occafions  a  great  relaxation 
of  the  estreme  veflels  }  and  where  the  circu- 
lation  haa  been  previoufly  increafed,  it  brings 
on  a  copious  perfpiration.  The  vapour  bath, 
though  not  much  employed  in  England^ 
forms  a  very  valuable  remedy  in  a  variety 
of  cafes,  and  from  the  comparative  eafe  with 
which  it  might  be  employed,  it  deferves^  I 
think,  fomewhat  more  attention  from  the 
medical  practitioner.  In  mod  of  the  hot 
naturd  waters  on  the  continent;  the  vapour 
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bath  forms  a  regular  part  of  the  bathing  ap- 
paratus, and  is  there  highly  valued.  In  no 
country,  however,  is  this  application  carried 
to  fo  great  an  extent  as  in  Ruflia,  where  it 
bc^h  forms  the  principal,  and  almoft  daily 
luxury  of  all  the  people  in  every  rank,  and  it 
is  employed  as  a  fovereign  remedy  for  a  great 
variety  of  diforders.  (a)     In  the  management 

[a)  A  (hoit  account  of  this  curious  fca^ce  mmy  not  be  uoin- 
terefting  to  the  reader.  <*  The  baths  are  coaftmded  as  near  as 
poifible  to  a  plentiful  fupply  of  water  and.  wood»  thele  two  bdog 
the  moft  neceifarj  articles  for  their  confumption*  When  the 
ground  is  marked  out^  two  pars^el  trenches  are  dug,  and  lined 
with  brick  or  flone,  in  order  to  carry  off  the  wafte  water..  Then 
the  walls  of  the  bath  are  raifedy  which  muft  be  between  fbe  two 
trenches:  the  length  of  each  wall  being  about  e^teen  ieet 
(Englifli)  and  the  height  from  the  roof  to  the  cieling  about  ten 
or  eleven  feet. 

ViTithin  the  building  is  placed  a  fiimacet  iuppUed  by  wood, 
and  Taulted'  like  an  oven,  which  is  lined  with  ftones  tBat  be- 
come red  hot  by  the  heat  of  the  furnace^  and  thoroughly  box 
the  air  on  the  bfide.  Two  or  three  ftages  are  placed  one 
above  the  other  around  the  room,  three  or  four  feet  diftant  from 
the  furnace  upon  which  the  bathers  lie»  to  become  heated  by  the 
ftore.  The  floor  of  the  bath  is  conftru^don  an  inclined  plane, 
at  the  bottom  of  which  there  is  a  (inall  pipe  that  carries  off  the 
water  when  it  has  been  ufed,  into  the  foughs  which  were  befine 
mentioned.  The  private  baths  are  conftruded  on  the  fame  prin* 
ciple>  but  with  greater  conveniences  for  the  fick,  and  with  a 
chamber  adjoiaiogy  where  the  bather  may  repofc  after  ufing  the 
bath. 
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of  thefe  batlUt  the  bather  is  firft  expofed 
naked  to  a  dry  heated  room,  which  fironglf 

The  bsths  are  entered  when  the  wood,  which  hu.fiipplted 
the  fiimace]  is  nearly  burnt  to  iShei ;  and  then  the  chimney  is 
dofedt  fb  as  to  render  the  heat  within  the  room  almolt  ^Bt- 
cadng  to  thofe  that  are  not  ufed  to  it.  The  batheri  go  into  ttw 
room  quite  naked.  In  the  private  baths  lame  water  is  generally 
poured  upon  the  ftones  before  entering  them,  Kut  the  common 
peo^e  expofe  themfelTci  to  the  brnning  beat,  lying  on  the  fiaga 
where  it  is  the  moft  intenfe.  This  often  u  firfl  produce!  a 
Violent  puo  in  the  head,  and  great  third,  which  lead*  Tome  of 
them  to  drink  large  draught!  of  cold  water,  to  the  great  injury  of 


When  the  room  ii  fuSciently  heated,  and  the  warmtK  be- 
comes  troubleibme,  cold  water  is  poured  upon  the  hot  flints 
voond  the  furnace :  this  is  inftantly  conTened  into  vaponr,  and 
fills  the  whole  room,  and  the  water  is  renewed  nbcoerer  ths 
vapour  begins  to  clear  away.  This  excites  a  molt  copious  fweat 
>pon  the  bathers,  which  they  keep  up  by  renewing  the  fteam, 
and  by  fiiftion  of  the  whole  body  with  the  downy  leares  of 
the  lime  dee  rubbed  over  with  foap.  The  fridions  being 
finilhed,  the  bathers  cool  themTelves  with  pouitng  buckets  of 
cold  or  lukewarm  water  over  their  bodies,  or  often  by  plunging 
into  Ibme  pond  which  is  always  near  the  baths,  or  elfe  by 
rolling  in  the  fnow.  They  then  drefs,  and  return  to  their 
refpe£Uve  occupations.  In  the  private  baths,  the  fame  general 
management  is  purfued,  only  they  are  furnifbed  with  a  froaller 
room  adjoining  to  the  bath,  with  beds  in  it,  where  the  bather, 
after  his  various  operations,  retires  till  the  fweating  be  over, 
which  often  termioates  in  a  profound  fleep."  Sie  apofier,  "  en 
ibt  Ruffian  lath,  aad  thch  idiSly  in  preferving  health  "  fje.  hy 
M.  JJtine  RibiTO  Sanehei,  Jirji  phyfician  to  the  Mmprcfi,  ef  *il 
tb*  Ru^,    ^titmel  dt  phj^fut,  Tom.  ly. 
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taUci  the  arterial  orctdadoA,  jaihd  ic 
caufes  headach  jmd  great  thirft:  a  copbui 
atmoiphare  of  fleam  is  then  raifed,  by  wliich 
the  former  fymptoms  are  removed,  and 
>nolent  pctfpiration  brou^t  oaj  and  the 
whole  procefs  (when  employed  medicinally) 
is  completed  by  fridions  on  the  body,  when 
advi£eaUe»  and  by  encouraging  a  ivAl  perijpi- 
ration  in  bed.  The  vapom:  bath  is  ufed,  par- 
ticularly in  that  country, .  in  many  fymptoms 
of  diforder  feated  in  the  llomach  and  bowek| 
fuch  as  lofs  of  appetite,  flatulence,  vomiting, 
coliCt  and  obftinate  conftipation.  In  thefe,  the 
bath  is  often  ufed  daily  for  a  month  or  fix 
weeks,  employing  at  the  fame  time  a  tempe* 
rate  diet. .  In  the  fymptoms  of  incipieat  fever, 
attended  with  rigor,  headach,  thirft,  and  burn- 
ing heat,  wandering  pains,  and  a  hard  belly, 
the  vapour  bath  is  alfo  made  ufe  of,  but  with- 
out the  previous  heating  procefs,  or  the  fubfe- 
quent  fri&ion.  {b) 

{b)  h  is  a  little  remarkable  that  this  caftom  of  appljiog  ez^ 
ceflive  heat  to  the  body,  and  afterwards  fuddeoly  bathing  in  cold 
water,  is  found  among  a  great  number  of  oncivOized  nations*  and 
is  ufed  by  them  as  an  univetfal  remedy  in  almoft  cvtrj  kind, of 
fereriih  attack  as  well  as  in  other  difeafes  :  and  certainly  it  i§ 
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The  warm  bath,  as  well  as  the  cold,  is  alfo 
employed  as  a  topical  application,  cither  to 
particular  parts  that  require  the  Aunulus  of. 
heat,  and  a  perfpirable  fkin,  or  in  order  to 
produce  a  more  general  efied.  For  this  lafl: 
purpofe,  no  mode  of  applying  warm  water  is 
fo  ftriking  in  its  operation,  as  fomentations  to 
the  feet,  in  cafes  where,  from  any  general 
febrile  irritation  not  attended  with  much  ac- 
cumulation of  animal  heat,  and  particularly 
conneded  with  difturbance  in  the  alimentary 
canal,  the  patient  remains  reftlefs,  a^tated, 
and  unable  to  compofe  himfelf  to  deep. 
Thefe  fymptoms  are  often  moft  completely 
relieved  by  warm  pediluvia,  which,  though 
applied  only  to  a  fmall  part  of  the  body,  often 
produce  mofl  powerful  efie£ls  in  quieting  the 

one  of  the  moCt  vigorous,  aod  often,  moft  efficacious  modes 
of  cure  that  coutd  be  fuggefted,  but  opable  of  being  much  mif- 
uTed.  The  inhabitaatj  of  the  South  Sea  Iflands  dig  a  hole  ip 
the  fand,  and  fill  it  with  red  hot  ftoDCs  md  land  ;  and  when  the 
latter  has  become  qoite  hot,  they  cover  the  patient  up  to  hii  neck 
with  it.  When  he  is  in  a  violent  perfinration,  they  take  him 
out  and  plun|e  him  into  the  fea ;  after  which,  he  lies  down, 
well  covered,  and  drinks  abundance  of  hot  liquors  to  encourage 
perfpiratioo,  and  often  rifes  quite  cured  of  a  feverilh  attack. 
This  likemfe  h  the  method  which  they  chiefly  truft  to  for  the 
cure  of  the  lues  venerea. 

2  M 
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irritation  of  fever,  and  bringing  on  a  found 
and  refreihing  repofe.  This  application  is 
likewife  of  eminent  fervice  in  promoting  the 
fedative  operation  of  opium»  which,  when 
taken  alone  during  a  feveriih  heat,  and  a 
parched  unperfpirable  fkin,  is  well  known 
often  to  increafe  the  irritation  which  it  was 
intended  to  remove. 

The  cafes  in  which  the  warm  bath  is  liktlj 
to  be  attended  with  danger,  arc  particularly 
thofe  where  there  exifts  a  ftrong  tendency  to 
a  determination  of  blood  to  the  head,  and 
apoplexy  has  fometimes  been  thus  brought  on. 
In  all  cafes  a  hot  bath  will  be  apt  to  bring  on 
headach  and  turgefcency  of  the  face,  and 
fometimes  a  fwelling  in  the  limbs,  as  happens 
vnth  the  Caroline  waters  where  employed  too 
hot.  With  regard  to  the  regulation  of  the 
temperature,  it  may  be  in  general  obferved, 
that  the  vapour  bath  may  always  be  made 
much  hotter  than  the  water  bath ;  that,  where 
this  latter  is  ufed,  the  loweft  temperature  is 
fuch  as  is  required  for  cutaneous  complaints, 
and  to  bring  on  a  relaxation  in  the  fkin  du- 
ring  febrile  irritation ;  the  warmer  will  be  ne- 
ceffary  where  the  water  is  to  aA  as  a  local 
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ftimulus,  as  in  paralyfis ;  more  heat  Hibuld  be 
employed  to  ad  on  a  deep  feated  part,  than 
one  that  is  fuperficial ;  and,  in  general,  the 
topical  and  partial  application  of  fomentations 
will  bear  being  raifed  to  a  higher  temperature^ 
but  on  a  granulating  furface  of  a  fore  too 
much  heat  is  often  prejudicial  by  giving  great 
relaxation,  and  a  loofe  fpongy  texture  to  the 
newly  formed  parts.  Where  warm  water  is 
ufed  as  a  divtGt  flimulus,  its  efie£k  is  much 
aflifted  by  fubfequent  fridion ;  but,  when  em- 
ployed as  a  fedative  and  relaxing  application, 
this  fhould  carefully  be  avoided.  In  fliort,  by 
confidering  the  fpecific  intention  for  which 
this  powerful  remedy  is  ufed,  we  fhall  feldom 
be  at  a  lofs  to  direfl:  the  mode  in  which  its 
excellent  properties  may  be  fecured  with  the 
greateft  profpedt  of  fuccefs. 


The  range  of  temperature  from  the  loweft 

degree  of  the  warm  bath,  to  the  higheft  of 

the  cold  bath,  forms  what  may  be  tenned  the 

tepid  bath.     As  the  point  at  which  the  one 

ends,  and  the  other  begins,  is  uncertain,  and 
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irritation  of  fever,  and  bringing  on  a  found 
and  refreihing  repofe.  This  application  is 
likewife  of  eminent  fervlce  in  promoting  the 
fedative  operation  of  opium,  which,  when 
taken  alone  during  a  feveriih  heat,  and  a 
parched  unperfpirable  fkin,  is  well  known 
often  to  increafe  the  irritation  which  it  was 
intended  to  remove. 

The  cafes  in  which  the  warm  bath  is  likdj 
to  be  attended  with  danger,  are  particularly 
thofe  where  there  exifts  a  ftrong  tendency  to 
a  determination  of  blood  to  the  head,  tfid 
apoplexy  has  fometimes  been  thus  brought  on. 
In  all  cafes  a  hot  bath  will  be  apt  to  bring  on 
headach  and  turgefcency  of  the  face,  and 
fometimes  a  fwelling  in  the  limbs,  as  happens 
with  the  Caroline  waters  where  employed  too 
hot.  With  regard  to  the  regulation  of  die 
temperature,  it  may  be  in  general  obferved, 
that  the  vapour  bath  may  always  be  made  I 
much  hotter  than  the  water  bath ;  that,  where  1 
this  latter  is  ufed,  the  lowed  temperature  is 
fuch  as  is  required  for  cutaneous  comphaali^ 
and  to  bring  on  a  relaxation  in  the  Ikin  ^ 
ring  febrile  irritation ;  the  warmer  will  be  ll^ 
ceflfary  where  the  water  is  to  aA  as  a  locil 

J 


528 

varies  according  to  the  temperature  of  the  in- 
dividual, it  is  not  poflible  to  fix  any  exad 
limits  to  this  term ;  only  it  may  in  general  be 
remarked,  that  the  tepid  bath  is  that  which 
gives  the  leaft  poflible  fenfation  to  the  (kin, 
and  therefore  its   elFeds   principally  depend 
on  the  nature  of  the  medium,  and  lefs  on  the 
circumflance  of  temperature,  than  in  the  hot 
or  cold  bath.     In  general,  the  heat  of  water 
which  we  fhould  term  tepid,  is  about  90"*;  1 
heat  in  which  the  healthy  body  will  bear  im- 
merfion  for  a  long  time  without  experiencing 
any  confiderable  general  effefl:  on  the  fyftem. 
The  ftate  in  which  this  degree  of  cold  (com- 
pared  with  the  animal  heat)    produces  the 
greateft  effedt,  is  in  ardent  fever,  'where  the 
temperature  is  a  little  above  that  of  health, 
but  the  powers  of  the  body  weak,   and  not 
able  to  bear  the  vigorous  application  of  cold 
immerfion.      In    this    inftance,    even    tepid 
water  poured  upon  the  body  of  the  patient, 
will  prove  a  very  falutary  and  fafe  remedy, 
and  its  operation  will  be  fimilar,  though  in  a 
much  lefs  degree  to  that  of  the   cold   bath. 
There  are,  befides,  fome  diforders  in  which 
the  warm  bath  is  more  advifeable  in  fome  of 
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ijs  ftages,  but  the  cure  will  be  the  fooner 
completed  by  cold  immerfion.  Of  this  kind 
is  the  rheumatifm,  in  which  the  requiiitc 
heat  of. the  warm  bath,  when  ufed,  is  never 
fo  great  as  in  palfy ;  and  where  the  cold  bath, 
when  it  can  be  borne,  is  of  the  greateft  ad- 
vantage to  reftore  a  perfed  foundnefs  to  the 
affedked  limb.  Here  the  temperature  of  im- 
merfion may  often  be  begun  with,  even  as 
low  as  about  90°,  and  the  patient  may  be 
carried  gradually  from  this  (which  is  about 
the  cooleft  ftate  of  Bath  water)  to  that  of 
Buxton,  Matlock,  and  finally  to  the  fea,  or 
any  other  of  our  coldefl  baths.  In  the  treat- 
ment of  chorea,  as  far  as  regards  the  ufe  of 
bathing,  it  may  often  be  advifeable  to  follow 
this  rule,  for  in  inveterate  cafes  of  this  dif- 
order,  the  limbs  acquire  almofl  a  degree  of 
paralyfis,  and  the  complaint  is  frequently 
rendered  much  more  obflinate  by  a  hafty  and 
injudicious  ufe  of  cold  bathing. 

In  cutaneous  difeafes  (which  feldora  re- 
quire a  hot  bath)  a  tepid  temperature  is  oftefi 
quite  fufficient  to  produce  a  falutary  relaxa- 
tion and  perfpirability  of  the  fkin ;  and  the 
operation  of  the  water  as  a  fimple  detergent 
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appears  to  be  of  no  fmall  confequence  in  the 
plan  of  cure.     Much  has  been  faid  on  the 
detergent  powers  of  different  waters,  or  their 
fitnefs  for  cleanfing  the  fkin  both  from  any 
thing  that  will  accidentally  adhere  to  it,  and 
alfo  from  the  grofler  parts  of  the  perfpirablc 
matter  which  is  always  flying  off.      Several 
waters,  from   their   bardnefs  and  the  great 
quantity  of  earthy  falts  which  they  contain, 
are  evidently  inferior  as  detergents  to  others. 
To  the  great  purity  of  fome  waters  we  may 
attribute   all  the  particular  cleanfing  power 
which  they  have  the  reputation  of  poffcffmg, 
and  which  fome  perfons  have  thought  proper 
to  explain,  by  fuppofing  a  kind  of  "  oily  bal- 
famic  matter,"  a  fubftance  which  in   almoft 
every  inftance  appears  to  be  merely  the  crea- 
ture of  the  imagination.     In  a  few   waters, 
however,  we  find  an  excefs  of  alkali,  fuch  as  at 
Aix  and  Barege,  and  in  thefe,  the  fmoothnefs 
which  they  give  to  the  touch,  and  the  fuperior 
cleanfing  properties  which  they  poffefs,  (af- 
filled  by  their  high  temperature)  is  thereby 
explained  in  an  obvious  and  fimple  manner, 
as  fuch  is  known  to  be  the  property  of  all 
alkaline  folutions.  Among  all  the  waters  whofe 


analyfis  is  at  all  certain,  there  is  only  one,  that 
of  Barege,  which  appears  to  contain  a  par- 
ticle of  any  thing  unauous  or  bituminous  ; 
and  in  thefe  it  is  fo  combined  with  the  alkali 
as  to  give  fuperior  powers  as  a  detergent, 
over  any  that  we  are  acquainted  with,  fo  little 
impregnated  with  foreign  contents. 
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CHAPTER  VIL 

GENERAL  REMARKS  ON  THE 
CONTENfS  OF  MINERAL  WATERS. 
AND  THEIR  OPERATION. 

In  perufmg  the  moft  popular  treatifes  on 
particular  mineral  waters,  efpecially  on  thofe 
of  high  and  juftly  acquired  reputation,  writ-- 
ten  by  praiJiitioncrs  long  refident  on  the  (pot, 
we  (hall  find  in  many  of  them  a  great  fund 
of  accurate  chemical  knowledge,  and  excel- 
lent medical  obfervations ;  but  we  ihall  alfo, 
In  the  greater  number  of  thefe  works,  meet 
with  certain  modes  of  treating  the  fubjeiS:, 
which  may  fairly  be  brought  under  candid 
criticifiQ.  Some  of  thefe  writers  (efpecially 
thofe  who  have  fhewn  themfelves  (kilful  and 
zealous  chemifts)  have,  I  think,  fometimes 
refilled  too  much  on  the  fcience,  and  have 
endeavoured  to  transfer  the  fame  accuracy  of 
difcriminatlon  which  experimental  chemiftry 
{iffords,  to  the  explanation  of  minute  effeds 
produced  on  the  living  body  by  various  fub- 
fiances  during  their  ftay  in  its  complicated 
organs.     Others  again,  have  endeavoured  to 
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throw  a  veil  of  myftery  over  the  whole  fub- 
jedl,   and,  profeffing  to  difregard  all  the  in- 
formation which  chcmiftry  affords,  they  have 
ftudioufly  avoided  any    attempt    to    explain 
the  effects  produced  by  certain  mineral  waters 
from  a  review  of  their  contents,  and  have 
ftrongly  favoured  the    idea    of   their    being 
Jpecificst    prepared    by    the  hand  of   nature, 
againft  fome  of  the  mod  formidable  and  ob- 
ftinate  difeafes  with  which  the  human  race 
is  afflided.     Among  this  clafs  we  find,  how- 
ever, many  who  from  long  and  attentive  ob- 
fervation  have  made  themfelves  matters  of  all 
the  practical  information  which   prefents  it- 
felf  in  the  variety  of  cafes  which  refort  to 
mineral  fprings ;  and  certainly,  if  a  phyfician 
could  not  be  at  the  fame  time  a  found  prac- 
titioner, and  attached  to  theoretical  reafoning, 
there  would  be  little  hefitation  in  chufmg  the 
moft  ufeful  walk,  in  preference  to  that  which 
is  perhaps  the  moft  engaging ;  but  fortunately 
this  is  not  the  cafe,  for  on  the  contrary,  we 
find  the  perfuit  of  a  collateral  fcience,  efpe- 
cially  one  founded  on  experiment,  materially 
to  advance  the  knowledge  of  the  healing  art. 
It  is  urged  by  fome  of  the  merely  pradigal 
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writers  on  particular  mineral  waters,  that  the 
mode  in  which  their  aftive  contents  operate, 
is  equally  myfterious  with  that  of  fome  of 
our  moft  powerful  medicines,  fuch  as  mercury 
and  opium^  and  probably  likely  always  to 
remain  fo ;  and  therefore  that  accurate  chemi- 
cal examination  is  little  elfd  than  philofophical 
trifling.  But  it  fhould  be  remembered,  that 
every  medicated  water  is  a  compound^  at  Icaft 
of  the  water  itfelf,  and  of  that  which  gives  it 
its  fenfible  properties,  and  thefe  It  is  the  pe- 
culiar objeA  of  chemiftry  to  fepaiate^  and  to 
eftimate  their  refpedive  proportions.  Now, 
no  praftitioner  will  deny,  that  it  is  of  confc- 
quence  to  know  the  proportional  quantity  of 
each  ingredient  in  a  compound  forai  of  me- 
dicine, that  he  may  at  leaft  endeavour  to 
afcribe  to  each  its  particular  operation^  al- 
though he  does  not  pretend  to  explain  bow 
that  operation  is  to  be  brought  about. 

If  then  we  fuppofc  a  phyfiician  to  employ 
in  different  cafes,  a  great  variety  of  compound 
medicines,  in  which  however  there  was  one 
ingredient  common  to  all ;  and  if  among  the 
various  changes  produced  by  thefe  medicines, 
there  were  certain  eflfeds  common  to  every 
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cafe,  he  would  naturally  be  led  to  fuppofe, 
that  thefc  were  produced  by  that  ingredient 
which  entered  into  each  of  his  formulae,  and 
he  would  be  thereby  led  to  try  it  alone,  and 
obferve  its  operation,  unconnefted  with  that 
of  every  other  adive  fubftancc. 

Thi?  appears  to  be  the  cafe  with  all  the 
variety  of  mineral  waters  that  are  ufed  medi- 
cinally. They  have  only  one  ingredient  in 
common,  the  water  itfelf ;  they  all  produce 
effefts  on  the  human  conftitution  in  fome  de- 
gree fimilar,  which  I  would  chiefly  attribute 
to  the  watery  vehicle  ;  but,  befides,  there  are 
feveral  that  a<9;  very  powerfully  on  the  body 
in  different  ways,  and  thefe  efiedls  are  fuch  as 
water  alone  cannot  produce,  but  depend  on 
the  very  adive  contents  which  entitle  thefe 
fprings  to  the  appellation  of  mineral^  and  in 
which  they  differ  from  the  generality  of  waters 
ufed  for  common  purpofes. 

In  the  preceding  chapters  I  have  endea- 
voured 1o  explain  in  general  what  are  the 
effects  produced  by  fimple  water  ufed  inter- 
nally and  externally^  at  high  and  low  tempe- 
ratures ;  and  thefe  therefore  are  fuch  as,  under 
fimilar  circumflances  in  the  animal  body,  may 
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be  expected  from  all  mineral  waters^  allowing 
however  for  any  cScGt  of  an  oppofite  ten- 
dency which  the  foreign  ingredients  may  pro- 
duce ;  as,  for  inflance,  where  a  large  quantity 
of  an  aftringent  and  earthy  fait  may  in  fomc 
degree  counteradl  the  detergent  power  of  pure 
water. 

As  an  example  of  this  fimilarity  of  opera- 
tion, in  very  different  waters,  and  which  may 
certainly  in  a  good  meafure  be  afcribed  to 
the  mere  liquid,  we  may  mention  that  tranfi- 
ent  determination  to  the  head,  often  produced 
in  delicate  habits  by  the  firft  exhibition  of  any 
of  thefe  waters.  We  find  this  circumftance 
noticed  in  the  pureft  fprings,  and  thofe  that 
are  the  moft  free  from  foreign  contents,  as 
well  as  in  every  other  water.  So,  in  ex- 
plaining the  operation  of  the  Malvern  vrater. 
Dr.  Wall  fays,  "  I  cannot  clofe  this  treatifc 
"  without  mentioning  one  effect  of  the  water, 
"  that  at  firft  it  frequently  maizes  perfons 
"  drowfy,  and  fometimes  give  them  a  dull 
pain  in  the  head.  Symptoms  like  thefe  arc 
common  upon  the  ufe  of  chalybeate  waters, 
"  but  tliere  is  no  metallic  principle  in  this 
^*  fpring.     I  think  thefe  effects  muft  be  owing 
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*'  to  the  ready  and  eafy  admifiion  of  the  water 
"  in  the  bloody  whereby  a  plethora  is  brought 
"  on  pro  tempore^  To  confirm  this  rational 
conjedlure,  the  fame  writer  adds,  (what  is  alfo 
generally  obferved  by  others)  that  as  foon  as 
the  urinary  pafTages  are  open,  thefe  complaints 
go  off  immediately.  In  beginning  a  courfe 
of  Briflol  water,  Dr.  Nott  obferves,  that 
the  immediate  fenfible  efieds  are  generally, 
"  drowfmefs,  vertigo,  and  fometimes  an  ob- 
**  tufe  pain  of  the  head,  which  gentle  cva- 
"  cuants  relieve."  Among  the  confequences 
produced  by  the  ufe  of  the  chalybeate  waters 
of  Lauchfladt,  Hoffman  enumerates  the  fol« 
lowing,  "  Non  raro  contigit,  ut  aqua  noflra 
•*  (y?.  Laucbftadienfis)  primum  maxime  ab 
infuetis  pota,  naufeam,  vomitum,  infiationes, 
dolores  circa  praecordia,  capitis  graviditatem^ 
fomnolentiam  .  •  .  fufcitat ;  fed  •  .  •  .  conti- 
^^  nuato  ufu,  &  pervadente  aqua,  omnia  fpontd 
"  evanefcunt."  It  is  not  uncommon  for  the 
Harrogate  water,  as  Dr.  Walker  obferves, 
"  to  produce  a  fenfe  of  heat  and  univerfal 
^^  fullnefs  in  thofe  unaccuftomed  to  drink  it. 
The  giddinefs  which  fome  have  experienced, 
is  in  almoil  every  inftance  caufed  by  an 
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"  over-dofc  of  the  water,  when  it  fails  in  its 
"  purgative  operation/'  The  hot  fallne  Caro- 
line baths  in  Germany,  have  a  flmilar  elfed, 
for  Hoffman  obferves  that,  on  ufing  theiOi 
*^  Alii  torporem  capitis  perfentiunt,    inclina- 

^^  tionem  ad  iomniim,  vertiginem, • . 

*'  &  hujus  generis  alia  experiuntur,  ob  lenti- 
*^  orem  aquae  per  capitis  tubulos  &  glandulas 
*'  colli  commcatum." 

It  is  of  confequence,  therefore,  in  eftimating 
the  effeds  of  the  foreign  ingredients  of  mineral 
waters,  to  be  aware  of  thofe  occaiioned  by 
the  water  itfelf,  though  it  is  often  difficult 
to  eftimate  the  exad  degree,  where  other 
fubftances  combine  with  the  (imple  fluid  to 
produce  a  general  operation.  So,  'we  almoft 
invariably  find  that,  during  a  courfe  of  any 
mineral  water,  where  it  docs  not  pofitively 
difagree  with  the  conftitution,,  the  appetite  b 
improved,  and  the  digeftivc  powers  ftrength- 
ened.  This,  I  have  endeavoured  to  (hew, 
may,  in  many  inftances,  be  the  direQ:  confe- 
quence of  adding  fo  miich  water  to  the  daily 
ingefta ;  but  it  is  often  the  joint  eflTefl:  pro- 
duced by  this  liquid,  by  a  chalybeate  in  an 
aftive  form,  by  a  gentle  dofe  of  a  purgative 
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fait,  which  will  render  the  adion  of  the 
bowels  regular  and  vigorous,  and  by  the 
great  advantages  of  a  moderate  and  correfted 
diet,  and  daily  exercife,  which  it  is  the  bufi- 
nefs  of  the  invalid  to  fecure  to  himfelf.  The 
ufc  of  fuch  a  mineral  water  as  that  of  Scar- 
borough, and  a  refidence  at-  this  place  as  an 
invalid,  would  combine  all  thefe  advantages. 

Having,  in  a  preceding  chapter,  laid  before 
the  reader  a  general  view  of  the  efieas  on  the 
human  body  which  may  be  expeded  from  the 
watery  ingredient  in  mineral  fprings,  I  fhall 
make  a  few  obfervations  on  the  foreign  con- 
tents, *  efpecially  thofe  which  are  generally 
confidered  as  the  truly  medicinal  part  of  thefe 
fubftances.  *  The  chemical  analy (is  of  mineral 
waters,  amongft  feveral  fubftances  which  ap- 
pear to  have  but  little  effedl  on  the  human  body 
prefent  us  with  a  few,  whofe  efficacy  in  the  ufe 
of  difeafe  is  undoubted,  and  which  ftand  high 
in  value  on  the  lift  of  materia  medica.  Every 
one,  however,  who  compares  thefe  natural 
medicines  with  thofe  that  are  compounded 
by  art,  muft  be  ftruck  with  the  fmallnefs  of  the 
dofes  that  are  employed  of  the  former,  com- 
pared with  the  benefits  which  are  produced 
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during  their  ufe;  and  he  might  hence  be  apt  to 
,  put  a  wrong  value  on  their  real  eflScacy,  if  he 
were  not  aware  of  fome  circumflances  'which 
increafe,  to  an  unufual  degree,  the  adHvity  of 
thefe  fubftances.     One,  which  appears  to  me 
of  no  fmall  confequence,  is  the  extent  of  their 
dilution  with  water;  for  thereby,  any  medicine 
highly  adive  in  all  flates^  is  difiufed  equally 
over  the  extenfive   furface  of  the   ftomach, 
and  is  enabled  to  slOl  all  at  once  in  the  mod 
advantageous   manner  pollible.       It    is   true 
that  the  force  of  impreffion  on  any  particular 
part,  is  hereby   leflened,  and  therefore   di- 
lution  may   be  carried  to  excefs;    but  the 
circumftance   of   extent  of  fentient    furface- 
a£ted  on  at  once,  will  probably  in  moft  cafes, 
more  than  counterbalance  this,  and  eipecially, 
as  the  action  is  milder,  the  ftomach  may  re- 
ceive it  much  oftener.     Another  advantage 
derived  from  this  natural  formula,  is,  that  the 
very  degree  of  dilution,  as  we  have  already 
mentioned,  promotes,  in  many  cafes,  the  gene- 
ral curative  intention,  as  in  the  very  weak 
folution  of  a  purging  fait,  which  occurs  in 
Cheltenham  or  fea  water.     Befides  thefe,   we 
Ihall  find  that  fome  of  the  foreign  fubftanccs 
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In  mineral  fprings,  though  highly  adive  in 
thetnfelves,  are  never  ufed  under  the  fame 
form  of  compofition  elfewhere  than  in  thefe 
waters.  This  gives,  in  fome  cafes,  a  fuperi- 
ority  peculiar  to  thefe  natural  medicines. 
Of  this  kind  is  the  carbonated  iron,  held  in 
folution  by  carbonic  acid,  and  the  fulphur,  by 
hydrogen  gas.  Thefe  adlive  medicines  like- 
wife,  happen  fometimes  to  be  found  in  a  very 
fortunate  date  of  combination  to  fulfil  a  com- 
plicated curative  intention,  as  in  the  waters 
of  Cheltenham  or  Aix. 

In  afcertaining  the  comparative  efFe£t  of 
the  different  contents  of  a  mineral  water,  the 
gafeous  fubilances  that  are  combined  with  it 
deferve  much  confideration.  For  an  accurate 
knowledge  of  thefe  bodies,  we  are  principally 
indebted  to  modern  chemiftry ;  but  it  ftill 
remains  for  future  inquirers  to  explain  the 
precife  operation  of  thefe  fubtile  agents. 
Some  confiderations  on  this  fubjed  I  would 
fuggeft  to  the  medical  obferver. 

It  appears  to  me,  that  by  far  the  greater 
part  of  the  aftion  of  thefe  fubflances  is  that 
which  is  exerted  dire£tly  upon  the  flomach, 
and  only  through  the  medium  of  tlu$  fenfiblc 
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organ,  upon  the  fyftem  in  general.  A  gafeous 
water  appears  to  aft  more  powerfully  in  pro- 
portion to  the  fuddennefs  of  the  expulfion  of 
the  air,  and  therefore  to  the  loofenefs  of  its 
adhefion  to  the  water  with  which  it  is  com- 
bined. Hence,  the  great  relief  found  by  taking 
mixtures  in  the  a£t  of  effervefcence,  where  the 
carbonic  acid  is  applied  fuddenly,  and  in  the 
gafeous  ftate,  to  a  large  furface  of  the  fto- 
mach.  Hence  too,  the  fudden  effedls  fimilar 
to  intoxication,  caufed  in  many  perfons  by  a 
large  draught  of  highly  carbonated  water,  fuch 
as  that  of  Seltzer  and  Pyrmont. 

The  force  of  adtion  which  fubftances  exert 
upon  the  living  fibre,  as  well  as  on  a  fimple 
chemical  mixt,  depends  upon  the   degree  of 
divifion   of  its  parts;  for  this,  the   fenfiblc 
properties  andadive  powers  of  every  particle 
are  brought  into  adion  at  the  fame  time,  and 
are  capable  of  being  extended  over  a  lar'^e 
furface.     This  divifion  of  pans   is   brought 
about,  either  by  mechanical  means  or  by  (o- 
lution ;  by  the  latter  it  is  effeded  more  com- 
pletely, but  then  the  affinities  of  the  folvent 
Qften  oppofe  the  combinations  which  would 
otherwife  be  formed  by  the  fubftance  held  k 
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folution.     This  we  know  to  be  the  cafe  with 
the  moft  fubtile  ft  ate  of  divifion  that  we  arc 
acquainted  with,  that  of  the  folution  of  a 
body  in  the  matter  of  heat,  or  what  is  fup- 
pofed  to  conftitute  a  gas ;  for  in  this  ftate,  the 
bafis  of  the  gas,  though  moft  intimately  di- 
vided, is  often  held  by  too  ftrong  an  attracr 
tion  for  the  caloric,  to  be  fo  ready  to  enter 
into  a  new  combination  as  if  it  were  in  a 
liquid  form.     But  again,  chemiftry  furniflies 
many  examples  of  the  a<fliyity  of  combination 
being  the  greateft,  juft  at  the  time  when  a 
body  has  quitted  its  union  with  a  folid  or 
liquid,  and  is  beginning  to  afTume,  the  aeriform 
ftate,  or  is  in  what  has  been  called  the  nafcent 
ftate  of  gas.   If  then  we  fuppofe  that  the  force 
of  impreflion  which  any  agent  exercifes  on  a 
living  body,  holds  any  relation  with  its  eager- 
nefs  for  chemical  affinity,  it  will  not  perhaps 
appear  improbable,  that  we  may  partly  attri- 
bute to  the  above  caufe  the  energy  with  which 
many  of  the  gafeous  mineral  waters  adt  upon 
the  ftpmach :   for  water,   impregnated  with 
the  bafis  of  any  gas,  is  conftantly  giving  off 
this  foreign  ingredient  in  the  aeriform  ftate  asr 
foon  as  extraordinary  prefTure  is  taken  off; 
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jm.  apeciaily  when  a  heat,  like  that  of  the 
-bntacrr,  is  fupenidded.  The  a<3:ual  quantity 
.1  -ie  baiis  of  any  gas  {the  carbonic  acid  for 
-4iQtii.e:  ctmrained  in  any  mineral  water, 
-oe>  ax  jppdr  to  be  of  fo  much  confequcnce 
J  »  ptrmm  as  a  medicine,  as  that  which 
ittu.  at  iMocaneouilj  pven  off  in  the  gafcous 
•.!=»  -alt^£a  it  waters  the  flomacb.  Many  fub- 
uuioas.  ut-i  js  lime,  magnefia,  and  the  alka- 
*a-  -^a  ieC3ta  a  large  quantity  of  carbonic 
«^  jott  :&«»  ic&n  the  proportion  of  that 
«tu.c:t  is-  ctncoad^cd,  and  diminifh  the  me- 
^K'lm.  pcwos  of  the  whole,  as  far  as  they 
v-,:-^'»i  ott  this  add.  On  the  other  hand, 
:  •<r»  p««  water,  fuch  as  that  of  Briftol, 
Kwiiu^  Utde  in  folution  that  can  detain  car- 
K'Ui'C-BHiik  will  give  out  in  the  ftomach  al- 
IN^  as  whole  of  this  fubftance  which  it 
fil&^Bbi,,  and  thus  be  in  faS  equivalent  in 
vei&nat  powers  to  an  impure  water  much 
VMR  ftrao^  carbonated. 

I  4m  joft  mentioj?''''^tet  it  appears  to 
Mt  jr-iNAbic.  tliat  bj  \treaicr  part  of 

«le  tfvraaon  of  the  g  ^||g|^        .^ 
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the  carbonic  acid,  the  moft  common  and  the 
moft  important  of  thefe  fubftances  in  a  medical 
view.  Many  of  its  effefts  are  obvioully  fiich 
as  concern  the  ftomach  only,  fuch  as  that  of 
checking  a  tendency  to  vomiting,  for  which 
an  effervefcent  draught  has  been  found  re- 
markably efficacious.  The  giddinefs  ,and 
fpecies  of  intoxication  from  Pyrmont  and 
Seltzer  water,  is  probably  produced  thrpugh 
the  medium  of  the  ftomach ;  as  thefe  effefts 
are  particularly  felt  when  this  cavity  is  empty, 
and  come  on  very  fuddenly,  even  before  the 
vertigo  and  head-ach,  which,  as  we  have 
mentioned,  alfo  frequently  follow  a  full  dofe  . 
of  this  water.  A  good  deal  too  of  the  gas  that 
is  emitted  copioufly  from  the  water  when  in 
the  ftomach,  pafles  up  through  the  mouth  in 
troublefome  eruftatipns.  It  cannot  be  doubted 
however,  but  that  part  of  thefe  gafes  are  ab- 
forbed  into  the  circulating  fyftem,  along  with 
the, water  that  conveys  them  into  the  ftomach; 
and,  by  entering  the  circuhition,  may  prove 
important  remedies,  according  to  the 
of  the  fubftance  abforbed.  (a)     The 

of  ibe  carbonic  acid  in  relieving  calculous 
beta  thouglit  by  fonie  to  iodicate  the  aUbnm^i^ 
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fulphuratcd  hydrogen  appears  to  be  very  ex- 
tcnfively  circulated  through  the  minute  veflels 
'  of  the  body,  and  to  perform  a  longer  courfe 
unaltered,  than  the  carbonic  acid.  At  lead 
wc  have  more  diredi  evidence  of  its  pene- 
trating nature  and  great  effufion,  from  the 
odour  of  fulphur  which  exhales  through  the 
pores  of  the  fkin,  and  its  eSe£ts  in  blackening 
filver  worn  about  the  perfon,  even  when  the 
fulphureous  water  is  only  ufed  internally,  but 
long  perfifted  in.  Thefe  medicines  are,  how- 
ever, alfo  locally  ufeful  in  the  ftomach,  as  is 
found  from  long  experience. 

Some  ingenious  writers  have  endeavoured 
to  explain  on  mechanical  grounds  part  of  the 
modus  operandi  of  the  gafeous  portion  of  mi- 
neral .  waters.  The  tenuity  and  fubtlety  of 
the  gaflcs  they  fuppofe  to  be  admirably  fitted 
for  penetrating  minute  vpflels,  and  removing 
every  obftrudtion.  Thus  we  meet  with  the 
following   explanation   of  the   operation   of 

of  the  gafeous  acid.  The  ufe  of  this  remedy  has  now  been 
eflablifhed  for  a  confiderablc  time,  and  I  may  feel  fbme  fatis* 
fadlion  in  having  fird  introduced  it  to  the  attention  of  the  pro- 
feifion  in  a  letter  to  Dr»  Percival  of  MancheAer,  noticed  in  the 
Medical  EiFays  of  that  ingenious  phyfician* 
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Briftol  water :  *•  Its  fubtile  gafcs,  and  ^divc 
**  aeriform  impregnations,  adapt  it  to  pervade 
"  the  minuted  canals  of  the  human  frame, 
"  even  thofe  undifcovered  fuppofed  paffages 
"  in  the  nervous  fyftem.  Hence  it  refolves 
**  obftrudions  of  the  moft  remote  exiftence, 
"  it  dilates  the  capacities  of  the  finer  yeffels, 
"  and  overcomes  their  fpaftic  conftriiSlions.*' 
In  anfwer  to  fuch  and  to  all  (imilar  reafoning, 
we  may  obferve,  firft,  that  it  is  highly  impro- 
bable that  thofe  fubftances  circulate  in  the 
form  of  gafes ;  as  the  water  which  conveyed 
them  to  the  ftomach  muft  have  parted  with 
mod  of  its  excefs  of  gas  in  this  organ ;  and 
confined  as  they  are  within  the  tubes  of  the 
circulating  veflels,  which  flrongly  oppofe 
their  affuming  the  aerifoi  m  flate,  till  they  pafs 
out  of  the  body  through  the  exhalents. 
Secondly,  it  does  not  appear  that  an  in- 
creafed  tenuity  of  the  circulating  fluid  could 
be  brought  about  by  impregnating  it  with  air 
of  any  kind,  provided  its  bafis  was  held 
in  true  folution;  as  the  fpecific  gravity  of 
water  is  increafed  by  faturation  with  any  gas ; 
and  thirdly,  even  making  the  extrav<agant 
fuppofition  that  the  circulating  fluid  could  h^ 
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brought  in  any  degree  to  refcmble  in  form 
Briftol  or  even  Seltzer  water,  it  is  not  eafy 
to  conceive  how^  the  minute  veflels  would 
be  thereby  rendered  more  pervious,  or  that 
any  mechanical  impulfe  could  be  given  to  a 
gas  to  make  it  circulate  more  readily  through 
capillary  veflels  than  v\rater  will.  In  all  pro- 
bability, the  contrary  aflertion  would  be  better 
founded,  for  water  will  penetrate  through  in- 
organic pores  fo  clofe  as  to  detain  air.  The 
celebrated  Aftpuc  attempted  to  explain  the 
operation  of  mercury  in  refolving  obftru£tions 
and  producing  falivation,  from  the  increafed 
momentum  which  the  blood  would  acquire 
when  mixed  with  fo  ponderous  a  fluid  as 
quickfilver;  and  this  hypothefis  was  only 
objedcd  to  from  the  vaft  difproportion  be- 
tween the  minute  quantity  of  metal  intro- 
duced, and  the  great  cffedls  which  often  fol- 
lowed. But  furely  no  mechanical  advantage 
to  the  freedom  of  circulation  could  be  gained, 
by  fubftituting  an  elaftic  for  a  non-elaftic 
fluid ;  a  gas,  for  a  liquid. 

A  review  of  fome  of  the  moft  celebrated 
mineral  waters,  prefents  us  with  fevcral  fafis 
that  at  firft  appear  highly  difficult  of  explana-: 
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tion.  I  mean  chiefly  the  powerful  efFefls 
produced  by  fome  waters,  which,  from  their 
chemical  analyfis,  prefent  but  a  very  minut? 
portion  of  foreign  matter ;  effeds  that  cannot 
be  intirely  afcribed  to  the  mere  circumftances 
of  dilution.  Of  thefe,  the  Bath  water  is  a 
ftriking  inftance ;  for  the  determination  to 
the  head,  the  quicknefs  of  pulfe,  and  general 
fUmulus  occafioned  by  thefe  celebrated  waters, 
are  far  more  than  the  mere  quantity  of  adivc 
contents  would  indicate  ;  and  render  precau- 
tions requifite  in  ufing  this  medicinal  fpring, 
which  a  mere  infpe£tion  of  its  ingredients 
would  feem  to  make  unneceflTary.  We  can 
only  have  recourft  to  two  methods  of  ex- 
plaining this  difficulty ;  the  one,  that  we  ar? 
not  yet  fufiiciently  matters  of  its  analyfis  ;  the 
Other,  that  its  component  parts,  as  we  arc 
already  acquainted  with  them,  poflefs  from 
their  mode  of  combination,  powers  on  the 
human  body,  fuperior  to  thofe  which  mere 
quantity  would  indicate.-  When  treating 
particularly  oh  this  water,  I  mentioned  all 
the  fads  which  we  poflTefs  concerning  its 
analyfis,  -both  for  folid  and  gafeous  bodies ; 
and  it  appears  to  mcj  tha^;  though  a  complete 
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and  accurate  examination  may  be  ftill  wanting, 
there  is  no  probability  that  it  ivould  give  any 
very  material  difference  in  the  refults  of  the 
experiments  hitherto  made.  Thefe  have  not 
been  few  in  number,  and  have  been  varied  in 
feveral  ways;  many  of  the  fubftaaces,  the 
quantities  of  which  arc  not  exaftly  known, 
have  no  apparent  concern  in  producing  the 
more  ftriking  effedls ;  but  thefe  may,  I  think, 
be  in  a  great  meafure  explained  from  what 
we  do  know  concerning  theanalyfis  of  this 
waten 

Every  one  who  has  attended  to  the  fenfiblc 
properties  of  this  water,  muft  have  remarked 
the  very  penetrating  chalybeate  tafte  which  it 
poflefles  when  frefh  drawn,  and  with  its  natu- 
ral warmth  ;  a  tafte  which  difiufes  itfelf  over 
the  whole  mouth,  and,  though  not  naufeous 
from  its  intenfity,  giyes  the  idea  of  a  fmall 
quantity  of  iron  in  the  moft  adive  ftate* 

Another  remarkable  circumftance  attending 
this  water,  is  the  great  rapidity  with  which 
it  lofes  its  chalybeate  tafte  as  foon  as  it  cools; 
even  though  confined  in  clofe  veffels  and 
before  any  perceptible  depofition  of  the  iron 
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takes  place  :  and  when  cold,  it  appears  to  have 
intirely  loft  all  its  medicinal  along  with  its 
fenfible  properties.  May  we  not,  therefore, 
conclude,  that  Bath  water  is  indebted  for  its 
powers  on  the  human  body,  (independently  of 
thofe  of  mere  water  at  a  high  temperature) 
principally  to  the  circumftance  of  a  chalybeate 
impregnation,  minute  .in  itfelf,  but  niuch 
exalted  in  all  its  properties  by  a  heat  fuperior 
to  that  of  moft  chalybeate  fprings?  and  as  the 
natural  heat  which  it  poflefles,  is  probably 
given  to  it  under  confinement  and  preflure,  it 
does  not  caufe  the  evolution  of  the  carbonic 
acid  whicli  holds  the  iron  in  folution,  till  the 
water  be  expofed  to  the  air.  Hence  as  it 
flows  from  the  pump,  it  is  then  in  the  moft 
ailive  ftate  for  producing  the  ftimulant 
powers  which  chalybeate  waters  exhibit  upon 
the  human  conftitution. 

To  afcertain  the  effed  of  temperature  on 
the  carbonated  chalybeates,  the  following 
experiments  were  made : 

Exper.  ift. — To  a  very  highly  acidulated 
chalybeate  water,  (artificially  made)  in  which, 
however,  the  quantity  of.  iron  was  very  fmall, 
were  added,  in  feparate  phials,  equal  parts  of 
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hot  and  cold  water.  The  undiluted  water 
tafted  extremely  brifk  and  fubacid,  and  fent 
forth  copious  bubbles,  but  the  tafte  of  the 
iron  was  fcarcely  perceived  till  the  impreffion 
from  the  acid  had  gone  off.  By  the  dilution, 
the  chalybeate  was  made  fo  weak  in  each 
phial,  as  only  to  become  purple  with  galls 
after  Handing  a  quarter  of  an  hour.  The 
hot,  as  well  as  the  cold  liquor,  ftill  tafted 
acidulous,  but,  (as  might  be  imagined,  from 
the  greater  lofs  of  carbonic  acid)  this  flavour 
was  lefs  in  the  former  than  in  the  latter. 
The  tafte  of  the  iron  was  however  ftronger, 
and  more  permanent  in  the  hot  -  folution, 
while  it  was  fcarcely  perceptible  in  the  cold. 
Exper.  2d. — ^An  artificial  chalybeate  was 
made  by  digefting  iron  filings  in  vrater,  mo- 
derately impregnated  with  carbonic  acid. 
This  was  much  lefs  briik  and  carbonated  to 
the  tafte  than  in  the  firft  experiment,  but 
much  ftronger  of  the  iron.  Equal  quantities 
of  this  water  were  put  into  feparate  glafles,  and 
to  one  was  added  the  fame  proportion  of  hot 
water,  and  to  the  other,  cold  water,  Thefc 
diluted  liquors  ftill  gave  a  full  purple  with 
gall  in  about  a  minute,  and  the  firft  change 
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of  colour  began  in  a  few  feconds*  They  both 
remained  without  fparkling  in  the  glafs,  and 
the  cold  folution  had  all  the  fenlible  properties 
of  the  fimple  chalybeates  that  are  fo  abundant 
in  this  country,  fucli  as  that  of  Tunbridge. 
There  was  however  a  very  decided  difference 
in  the  tafte  of  the  two  folutioris,  the  hot 
having  a  great  intenfity  of  chalybeate  tafte, 
and  more  difFufed,  as  it  were,  over  the  whole 
£Eiuces. 

Thefe  experiments,  made  with  as  much 
accuracy  as  the  comparifon  of  taftes  will  allow 
of,  feem  to  fhew,  that  mere  heat  will  much 
increafe  the  impreflion  of  a  chalybeate  tafte 
on  the  tongue;  and,  therefore,  as  I  appre- 
hend, will  equally  augment  the  ftimulating 
properties  of  the  iron  upon  the  ftomach,  when 
exhibited  in  this  form.  They  likewife  fhew 
that  a  lofs  of  carbonic  acid  will  npt  diminifli, 
but  rather  increafe  the  fimple  chalybeate  tafte ; 
provided  enough  of  this  acid  be  left  to  hold 
the  oxyd  of  iron  in  folution.  This  is  not 
the  cafe,  however,  with  Bath  water;  for  as  it 
gives  indications  of  containing  very  little  car- 
bonic acid,  it  readily  parts  with  even  that 
portion  which  fufpended  the  iron ;  and  there- 
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fore  I  cannot  donfider  this  water,  when  cold, 
and  efpecially  traufported  to  a  diftance,  as  anj 
thing  elfe  than  a  common  hard  water.  To 
confirm  the  fuperior  efieds  of  a  heated  liquor 
over  one  that  is  cold,  upon  the  ftomach  and 
nervous  power,  we  may  add,  that  it  is  well 
known  that  the  intoxicating  property  of 
vinous  and  fpirituous  liquors  is  much  in- 
creafed  by  heat. 

If  the  idea  of  the  fuperiour  efficacy  of 
warm,  over  cold  chalybeates  be  juft,  it  will 
likewife  follow  that  the  cuftom  of  warming 
the  cold  waters  of  Tunbridge  and  fimilar 
fprings  is  judicious,  not  only  to  prevent  the 
chill  on  the  ftomach,  which  is  fometimes  in- 
convenient to  delicate  perfons,  but  alfo  to 
increafe  thereby  their  ftimulant  properties. 
They  are  beft  heated  by  being  put  into  a 
bottle,  well  corked,  and  immerfed  in  hot 
water;  but  the  ftrong  waters  of  this  kind  will 
bear  being  lowered  by  the  addition  of  boiling 
water,  fo  as  to  bring  them  to  a  refemblance 
of  Bath  water. 

Befides  the  carbonic  acid,  and  the  fulphur- 
atcd  hydrogen,  which  we  may  certainly  confider 
as  the  moft  important  of  the  gafeous  bodies 
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that  are  cdntained  in  mineral  waters,  there 
are  others  which  are  found  in  fmall  quantities. 
The  moft  important  of  thefe  is  probably  azotic 
gas,  which,  as  we  have  already  mentioned,  is 
difcoverable  in  many  fprings,  partly  mixed 
with  the  water,  but  chiefly  rifing  through  it 
in  large  bubbles  at  the  fountain  head.  Several 
of  the  thermal  fprings  give  out  much  of  this 
gas,  and  probably  indeed  it  might  be  detedied 
in  them  all,  if  the  fubjedl  were  examined 
with  fuflBcient  accuracy;  but  as  this  branch 
of  inquiry  Is  comparatively  new,  we  have 
not  much  information  as  to  the  extent  to 
which  this  gas  is  found.  Some  remarks  on 
the  operation  to  be  expedbed  from  this  fub- 
ftance,  the  reader  will  find  in  the  note  (r)  *  to 
the  account  of  the  Bath  water,  but  it  is  ftill 
an  qbjedt  for  inquiry  to  determine  the  pre* 
operation  of  this  gafeous  body. 

The  faline  and  metallic  contents  of  mineral 
waters  are  fuch,  as  often*  to  adl  in  a  very 
decided  manner  upon  the  conftitution,  either 
from  their  adual  quantity,  or  their  mode  of 
combination.  The  only  metal  that  is  ufed 
medicinally  in  any  natural  water,  is  iron  ;  and 
its  folvent,  in  by  far  the  greater  number  of 
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inftances^  is  the  carbonic  acid.  In  comparing 
the  activity  of  operation  of  the  diflfereni  pre- 
parations of  this  metal,  fo  valuable  in  every 
fhape,  I  think  it  feems  probable,  that  the  form 
of  all  others  in  which  it  is  the  moft  efficaciousi 
is  that  of  folution  in  water  by  means  of  car- 
bonic acid.  In  this  ftate,  it  is  both  highly 
fenfible  to  the  tafte  in  a  very  minute  quantityi 
cafily  feparated  from  its  folvent  as  foon  as  it 
enters  the  ftomach,  and,  when  feparated, 
being  a  very  foluble  femi-oxydated  calx,  it 
is  probably  as  liable  to  be  a£ted  on  by  the 
animal  fluids,  as  in  any  other  flate  in  which 
this  metal  can  exift.  The  great  impreflion 
on  the  organs  of  tafte,  which  this  form  of 
chalybeate  makes,  may  be  feen  by  an  mStual 
computation  of  the  quantity  of  metal  here, 
and  in  fome  of  the  other  preparations  of  iron. 
For  inftaoce,  the  Tunbridge  water,  v\rhich  is 
a  very  pure  chalybeate  containing  very  little 
foreign  matter,  owes  its  medicinal  properties 
to  fo  fmall  a  quantity  as  one  grain  of  oxyd  of 
iron  in  the  gallon,  held  in  folution  by  a  very 
fmall  excefs  of  carbonic  acid.  The  chalybeate 
impregnation  is  however  perfedly  diilinguifli- 
able  both  by  chemical  tefts  and  by  the  tafie. 
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Now,  one  grain  of  this  oxyd  contains  no 
more  than.  77  per  cent,  of  metallic  iron,  (a) 
the  reft  being  oxygen  and  carbonic  acid. 
Cryftallized  fulphat  of  iron  contains,  accord* 
Hig  to  Kirwan,  about  22  per  cent,  of  metallic 
iron,  {b)  and  therefore,  .77  of  a  grain  of 
metallic  iron  (the  quantity  contained  in  the 
grain  of  carbonated  oxyd)  indicates  three 
grains  and  a  half  of  fulphat  of  iron ;  fo  that 
if  the  chalybeate  tafte  were  as  ftrong  in  the 
fait  as  in  the  carbonated  iron,  three  grains 
and  a  half  of  fulphat  of  iron,  diffolved  in  a 
gallon  of  water,  fliould  tafte  as  ftrongly  chaly- 
beate as  Tunbridge  water.  But  by  making 
fuch  a  folution  of  fulphat  of  iron,  it  will  indeed 
be  indicated  by  chemical  tefts,  and  even  be 
very  fenfible  to  an  accurate  tafte,  but  not  at  all 
to  the  degree  of  Tunbridge  water.  This  how- 
ever is  a  very  large  proportion  of  iron,  com- 

{a)  This  is  the  proportion  giren  by  Lavoificr  of  metal  and 
oxygen,  in  the  imperfed  oxyd  of  iron  that  remains  after  the 
oombuftion  of  iron  in  oxygen  gas,  and  in  this  flate  it  is  juft 
fenfible  to  the  magnet.  Now,  as  the  ochre  which  the  carbonated, 
ctialybeates  precipitate  by  boiling,  is,  when  dry,  weakly  magnetic, 
and  as  the  intenfity  of  this  property  in  fome  degree  indicates  the 
proportion  of  reguline  metal,  we  may  allow  it  to  contain  about. 
^  much  rcgalus  as  in  the  former  cafe. 

(3)  Kirwan's  Mineralogy,  Vol.  II.  page  ii* 
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pared  with  that  of  Bath  water^  of  which  the 
highefl:  eftimation,  does  not  miake  xo  of  a 
grain  of  oxyd  in  the  gallon  ;  which  is 
about  equivalent  to  fomewhat  more  than  a 
tenth  of  a  grain  of  fulphat  of  iron  in  the  fame 
bulk  of  water,  a  quantity  which  the  tafte 
cannot  at  a!il:^ccm  even  by  the  afliftance  of 
warmth,  (b) 

N^othing  very  ren>arkable  occurs  in  the  ftate 
in  which  we  find  the  other  adive  ingredienti 
in  mineral  fprings.  Several  of  thefe  waters, 
even  of  fome  celebrity,  are  nothing  more, 
nor  are  fuppofed  to  be  any  thing  more»  than 
a  very  dilute  folution  of  well-known  neutral 
falts  in  water,  of  a  fuflSicient  flrength,  how- 
ever, to  give  it  a  very  fenfible   purgative 

(c)  To  afcertain  this,  one  graia  of  fulphat  of  iron  was  pet 
into  a  fraall  phial,  and  eighty  drops  of  diftilied  water  were  Msdt 
which  made  a.  clear  folutioa.  One  drop  of  this»  taken  as  ftoo 
as  the  fait  of  iron  was  diflblyedy  and  before  it  could  be  decoo- 
pofed  (which  it  will  do  in  fbme  degree  fpontaneoufly  by  itandiog) 
was  added  to  a  pint  of  water  of  the  tempemtare  of  i  so%  u^ 
well  mixedy  making  thereby  the  proportion  of  ^  of  a  grain  tot 
gaUon.  This  ^ye  however  no  chalybeate  tafte*  It  required 
four  drops  to  make  the  tade  in  the  lead  appareott  but  with  eight 
drops  it  was  trery  fenfiSly  fo.  Even  this  ihewt  the  gieat  power 
of  the  chalybeate  imprefEon  made  by  lolpfaat  of  iront  fioce  it  is 
yery  diflinguifliable  when  ia  no  higher  4  proportion  tluin  ^i^  of  a 
grain  to  a  pint  of  warm  water* 
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quality,  efpecially  when  taken  largely;  and 
to  this  purpofe  the  water  itfelf  contributes  not 
a  little.  The  operation  of  mere  water  upon 
the  bowels  when  firft  taken,  by  perfons  of 
particular  habits,  and  unaccuftomed  to  fuch  a 
bulk  of  this  liquid,  is  {hewn  in  a  ftriking 
manner  by  the  aperient  effeft  which  every 
mineral  water  that  we  know jjbmetimes  exerts; 
but  which  eflfedt  foon  goes  off  when  there  is 
no  other  ingredient  in  the  mixture  to  have  a 
conftant  and  certain  operation  on  the  bowels. 
Even«  an  aftringent  water,  fuch  as  that  of 
Hartfell,  which  is  only  a  weak  folution  of 
vitriolated  iron  and  alum,  will  often  purge 
pretty  brifkly  on  being  firft  taken,  though 
its  regular  and  proper  operation  his  quite 
the  contrary  tendency.  From  a  review  of 
the  effeds  of  the  alkaline  waters,'  efpecially  , 
thofle  that  are  hot,  fuch  as  the  Carlfbad  and 
Vichy  baths,  it  would  feem  that  the  foda, 
affifted  by  warmth  and  dilution,  has  a 
great  power  in  exciting  all  the  fecretions  at 
the  fame  time,  and  aflifting  the  adion  of  the 
neutral  falts.  At  leaft  it  feems  to  be  worthy 
of  farther  attention,  to  determine  the  benefits: 
that  may  arife  from  giving  an  excefs  of  alkali 
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to  any  faline  folutiorl  which  may  be  prefcribcd, 
in  order  to  excite  the  different  fccretions. 


The  compofition  of  the  mod   celebrated 
mineral  waters , having  been  known  by  accu- 
rate analyfis,  feveral  ingenious  men  have  en- 
deavoured to  confirm  their  experiments  by 
fynthefis ;  and  to  produce,  by  artificial  means, 
a  compound,  in  all  refpeds  fimilar  to  the  na- 
tural preparation.     To  this  too  was  added  the 
additional  motive  of  being  able  to  fupply  the 
want  of  the  natural  waters,  in  places,  and  at 
times  when    thefe    could    net    be    procured. 
The   illuftrious    Bergman,    in   his    excellent 
treatife   on    mineral  waters,  has  given   very 
good  ideas  on  the  method  of  preparing  them 
artificially ;  but  feme  of  the  procefles  which 
he  propofes,  are  imperfedt,  and  liable  to  ob- 
jedtions.     Where  the  water  to  be  imitated  is 
only  a  folution  of  fome  neutral  falts,  fuch,  for 
inftance,  as  the  Epfom,  Sedlitz,  or  Sea  water, 
all  that  it  is  neceffary  to  know,  is  the  propor- 
tion in  which  they  are  contained  in  the  natural 
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fpring ;  but  the  procefles  of  nature  %rc  not 
always  imitated  with  fo  much  eafe.  A  greater 
difEculty  lay  in  the  way,  which  was,  that  of 
impregnating  water  with  gafeous  fubftances  tp 
as  complete  a  faturation,  as  is  found  in  fom^ 
of  the  mod  powei'ful  mineral  fprings.  This 
every  chemift  knows  to  be  a  very  difficult 
obje(9:  to  attain,  and  impracticable  with  any 
of  the  more  common  apparatus  now  in  ufe 
for  fuch  purpofes  ;  but,  under  particular  ma- 
nagement, it  has  been  attained,  and  fome  of 
the  fpecimens  of  artificially  carbonated  water 
that  are  to  be  feen,  appear  fully  to  equal  ia 
this  refpedt  the  natural  waters  of  Pyrmont  gr 
Seltzer.  The  faline  and  chalybeate  principles 
may  alfo  be  eafily  added,  and  the  imitation 
will  be  complete  for  alL  medical  purpofes. 

Thefe  artificial  compofitions  have  defe<3:s 
as  well  as  advantages.  With  regard  to  the 
former,  we  may  obferve,  that  it  is  always 
difficult  to  hit  the  fame  point  of  faturation 
with  gas,  and  with  the  fubftances  which  thq  . 
gas  is  to  diffi^lve ;  and  this  is  particularly  th^ 
cafe  with  every  degree  of  faturation  below 
the  higheft.  Thus  then,  thefe  medicines  wilj 
not  be  fo  conftautly  the  fame  as  the  natural 
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fprings ;  for,  uniformity  of  cemnofidon  is  a 
^trj  confpicuous  feature  in  almoft  every  one 
of  thcfe.  However,  as  it  is  generally  the 
^fefeS  of  the  natural  waters  to  be  too  weak 
in  thefe  adive  fubftances,  and  as  no  material 
inconvenience  appears  often  to  arife  from  an 
excefs  of  thcfe  gafes,  it  is  probable  that;  with 
tolerable  caution,  thefe  fubftitutes  might  be 
generally  adopted,  if  requifite. 

There  are  fome  kinds  of  chemical  mixture, 
however,  which  art  has  not  been  able  to  imi- 
tate :  the  fufpenfion  of  filiceous  earth  in  water, 
a  curious  and  wonderful  phenomenon  in  the 
hiftory  of  many  of  the  thermal  fprings,  is  a 
llriking  example  of  this.  If  filiceous  earth,  ap- 
parently fo  inert  and  inaftive  on  the  body  from 
its  great  difficulty  of  folution,  ihould  ever  be 
found  to  pofTcfs  any  medicillal  properties, 
this  will  form  a  marked  difference  between 
the  natural  and  artificial  medicated  waters. 
Perhaps  the  fuper-fulphurated  waters  of  Aix, 
combined  as  they  are  with  foda  and  with  a  high 
degree  of  heat,  would  exercife  all  the  powers 
of  the  beft  chemift  to  imitate  with  fuccefs. 
Several  other  combinations  might  be  pointed 
out,  in  which,  if  pcrftS  accuracy  of  refcm- 
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Uance  were  required,  we  ffiould  ftill  find  the 
imperfedion  of  art.  Again,  there  is  another 
cafe  in  which  the  natural  water  has  a  great 
advantage  over  the  artificial;  and  this  is,  i(i 
feme  of  the  very  compound  thermal  fprings 
that  are  ufed  for  bathing  as  well  as  for  a 
drink.  It  mud  be  more  difficult  at  all  times 
to  prepare  a  hot  than  a  cold  artificial  water ; 
and  for  the  purpofes  of  the  Bath,  much  ad- 
vantage is  gained  by  having  a  large  body  of 
water,  as  at  Bath,  Aix,  and  the  like,  where 
the  patient  can  move  his  limbs  about  freely 
when  immerfed,  and  is  furrounded  with  an 
atmofphere  of  fteam,  mixed  with  the  volatile 
gafeous  contents  of  the  water,  and  where  the 
heat  is  kept  up  much  more  permanently 
and  uniformly. 

.  On  the  other  hand,  fome  peculiar  advan- 
tages may  be  gained  by  the  artificial  prepara- 
tion of  medicated  waters.  Several  of  the  moft 
valuable  natural  fprings  contain  fubftances 
which  arp  either  ufelefs  or  pofitively  detri-' 
mental.  Pyrmont  water,  for  inftance,  con- 
tains thirteen  grains  in  the  pint  of  calcareous 
falts,  which  render  it  very  hard ;  and  hence  it 
may  certainty  prove  inconvenient  to.  ibme 
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conflitbtiohs.  Other  neutral  waters  contain  fo 
little  of  their  moft  adlive  ingredient,  as  to  re- 
quire often  an  inconvenient  bulk  of  liquid  to 
produce  the  defired  effedi  ;  as  for  example, 
where  Scarborough  or  Epfom  water  are  ufed 
as  purgatives.  All  thefe  defedls  may  be  reme- 
died in  the  artificial  preparation,  by  leaving  out 
the  ufelefs  and  noxious  matter,  and  iiicreafing 
that  in  which  the  proper  medicinal  virtue 
refides.  Art  likewifc  can  prepare  out  of  the 
fame  materials,  new  compounds,  which  would 
be  confidered  as  valuable  natural  treafures, 
were  fuch  found.  Of  this  kind,  I  (hould 
reckon  a  moderately  dilute  folution  of  a  neu- 
tral fait  (vitriolated  magnefia  for  inftance) 
fully  faturatcd  with  carbonic  acid.  This 
makes  a  very  valuable  addition  to  its  powers 
as  a  medicine,  from  the  known  operation  of 
this  gafeous  acid  in  quieting  irritation  of  the 
ftomach,  and  rendering  the  furface  of  the 
body  more  cool  and  perfpirable  ;  and  befides, 
it  powerfully  corrects  the  naufeous  tafte,  which 
is  in  many  inftances  a  material  obje^ftion  to 
the  neutral  falts,  efpecially  to  a  daily  ufe  of 
them  as  a  gentle  evacuant  and  alterative. 
One   more   advantage  I  w6uld   mention, 
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which  the  artificial  preparation  of  thcfe  me- 
dicines would  promife,  and  that  is,  that  of  in- 
troducing much  more  iimplicity  in  their  com- 
pofition  than  nature  employs,  and  by  this 
means -we  may  be  materially  aflifted  in  form- 
ing precife  ideas  of  the  operation  of  every 
part  of  thefe  important  clafs  of  remedies, 
which  the  reader  will  xeadily  fee  is  a  great 
object  to  be  dcfired  by  the  philofophical  in- 
quirer into  the  powers  of  medicine.  Every 
one  who  examines  into  this  fubjedl,  mull:  be 
ftruck  with  the  great  inaccuracy  and  confufioa 
of  idejas  that  prevail  in  the  defcription  of  the 
operation  of  mineral  waters,  and  the  great 
fimilarity  of  efFe<9:  afcribed  to  very  different 
fpecies  of  this  large  and.  heterogeneous 
clafs  of  bodies.  It  has  been  my  objeft  in  the 
preceding  pages,  to  attempt  in  fo me  degree 
to  introduce  more  precifion  ia  inveftigating 
the  powers  of  thefe  bodies ;  but  the  fubjedt 
can  never  be  fully  canviaflcd,  till  we  are  ia 
polFeflion  of  a  greater  number  of  fads  founded 
on  experiment ;  and,  to  promote  this  defirable 
end,  the  afliftance  of  art  in  imitating  the  pro- 
cefles  of  nature,  may  be  called  in  with  every 
profpedt  of  advantage.     In  this  view,  there* 
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fore,  the  ftudy  of  the  method  of  preparing; 
mineral  waters  may  be  recommended  to  the 
medical  inquirer  as  an  interefting  objed:  of 
inveftigation. 

For  the  praditioner  who  entertains  a  de- 
cided preference  for  the  medicated  waters 
which  nature  prefents,  we  may  fuggeft  the 
convenience  of  occaflonally  mixing  different 
kinds  of  the  fimple  waters,  in  order  to  obtain 
the  effedis  of  fome  of  the  more  compound, 
which  may  not  be  at  all  times  procured.  Thus, 
a  Spa  or  Pyrmont  water,  mixed  with  thai  of 
the  Sea  or  £pfom>  will  miake  a  good  imitation 
of  the  Cheltenham  or  Scarborough  fpring^ 
according  to  the  proportion  ufed ;  as  the  one 
furniihes  in  abundance  the  carbonic  acid  and 
the  iron,  and  the  other,  the  neutral  purgative 
fait ;  and  each  of  thefe  contain,  fo  much  of 
their  adive  ingredients  as  to  bear  dilutioni 
and  yet  to  retain  confiderable  efficacy.  The 
fynoptical  table,  which  is  inferted  at  the 
end  of  this  work,  will,  it  is  hoped,  afford 
fome  affiflance  in  this  objed. 

There  is  nothing  .more  gratifying  to  the 
phyfician,  who  confiders  the  healing  art  in 
its  tru^  light,  that  of  an  experimental  fciencc, 


567 


than  to  be  able  to  add  to  the  general  ft6ck  of 
profefliooal  knowledge,  information  which  is 
to  be  afibrded  by  the  afliflance  of  a  collateral 
fcience.  Of  thefe,  none  is  more  intimately 
conneded  with  medicine,  by  a  community  in 
many  of  the  objefts,  than  chemiftry;  and  the 

• 

aids  which  this  fcience  fumifhes,  are  conilantly 
increafing,  on  account  of  the  rapid  accumu- 
lation of  experimental  knowledge.  An  inquiry 
into  the  nature  and  right  application  of  mi- 
neral waters,  is  certainly  not  one  of  theleaft 
important  objeds  of  phyfic ;  fmce  thefe  arc 
remedies  that  have  been  at  all  times  peculiarly 
favourites  with  the  public,  and  have  dcfervcd, 

from  their  real  eflScacy,  much  of  the  efteenl 
in  which  they  have  been  held*  The  fubftances 
concerned  in  the  c6mpo(ition  of  thefe  waters, 
are  fuch  as  come  particularly  under  the  accu- 
rate and  diftinguifhing  eye  of  modem  cho^ 
miftry,  and  admirably  illuftrate  fome  of  its 
moft  beautiful  difcoveries.  They  have  en- 
gaged the  attention  of  the  ableft  chemifts  for 
many  years  in  various  countries,  and  the 
importance  attached  to  thefe  inquiries,  has, 
abundantly  repaid  the  labour  and  difficulty  of 
the  refcarch. 
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Imprefled  wiih  the  idca^  that  the  fcicnce 
of  chemiftry  has  done  more  to  illuftrate  this, 
than  ahnoft  any  other  clafs.  of  natural  fub- 
fiances  that  are  ufed  medicinally,  ic  has  been 
my  wifh  in  the  foregoing  pages  to  lay  before 
the  public  a  general  view  of  our  prefent  ftate 
of  knowledge  on  this  fubje<ij  in   order  to 
afcertain,  with  fome  precifion,  the  pradlical 
advantage   to    be   derived  from   thefe   fads. 
Viewing,  with  fome  regret,  the  apparent  flight 
which  has  been  thrown  upon  thefe  inquiries 
by  fome,   whofe  profeffional  knowledge  at- 
taches much  weight  to  their  opinions,  I  have 
endeavoured  to  clear  aWay  fome  caufes  of 
error,  arifing  from  too  partial  and  confined  a 
view  of  the  fubjed: ;  in  order  that  the  leading 
features    of    medical    chemifty,   attached    to 
thefe  inquiries,  may  be  rendered  more  con- 
fpicuous ;  and  my  object  in  undertaking  this 
work  will  be  anfwered,  if  thefe  pages  will 
at  all  contribute  to  the  advancement  of  the 
healing  art. 
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In  order  to  prefent  the  reader,  under  one 
point  of  view,    with   the  moft  confplcuous 
features  in  the  compofition   of  the   mineral* 
waters  which  we  have  hitherto  defcribed,  the 
following  fynoptical  table  is  fubjoined. '    The 
order  in  which  the  individual  waters  aj:e  put, 
is  the  fame  as  that  in  the  foregoing  chapter, 
excepting  only  that  the  Bath  water,  which  it 
was   thought    more    convenient   to   defcribe 
among  the  Englifh  thermal  fprings,  is  here 
arranged    under  the  chalybeates,    a  clafs  to 
which  it  certainly  belongs.     I  have  made  an 
attempt  of  a    clajQification  of  thefe   waters, 
founded  on  the  moft  prominent  part  of  their 
chemical  compofition,  and  that  which  may  be 
fuppofed  to  have  the  moft  influence  on  their 
medicinal  powers ;  but  every  fuch  arrange^ 
ment  muft  be  imperfect,  owing  to  the  almoft, 
imperceptible    gradations    with    which    indi- 
viduals of  one  clafs  approach  to  the  others. 

The   reader   will    pleafe  to   obferve,   that 
under  the  head  of  Neutral  Purging  Salts ^  are 
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included  the  fulpbata  of  foda  and  magnefuif 
and  the  murlats  of  lime,  foda  and  magnefia. 
The  power  which  the  earthy  muriats  may 
poflfefs  of  a£bing  on  the  inteftinal  canal,  is  not 
quite  afcertainedf  but  from  their  great  folubi- 
lity,  and  from  analogy  with  falts,  havii^ 
iimilar  component  parts,  we  may^  I  think, 
conclude  that  this  forms  a  principal  part  of 
their  iteration.-  , 

The  reader  will  likewife  obfenre,  that 
where  the  fpaces  are  left  blank,  it  fignifies 
that  we  are  ignorant  whether  any  of  the  fub- 
ftance  at  the  head  of  the  column  is  containtd 
in  the  water ;  that  the  word  none  implies  a 
certainty  of  the  abfence  of  that  fubftance; 
and  that  the  term  uncertain^  means  that  the 
fubftance  is  contained,  but  the  quantity  is 
not  known* 


THE    END. 
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